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Plainly and Demonſtratively Tikit 
the Proportion uſed by Experienced Ship- Wrights, 

| according to their Cuſtom of Building ; both 
Geometrically and Arithmetically ka 


To which are added, 


Certain Propoſitions in Geometry, the uſe of a Diago- 
nal SCALE, to draw a Draught, with the Making, 
_ Graduating,or Marking of a Bend of Moulds ,and ordering 
—of the ſame : The Extraction of the Square Root , with a 
Table of Squares. 


ALSO, 


A way of Rowing .of Ships, by heaving at the Cap-ſtaiy, 
uſeful - any Ship becalmed ; with other things uſeful in that 
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F Friendly Reader, © | FRE 
\ He Matter contained in this Treatiſe,i written only for the good 
7 and profit of my Country-wen, who are ſtiltin that capacity that 
-x once I my ſelf was ;;.that is, ignorant of what they ſhould know int 
| .  thejr Trades,and, depe Infiruthon not that 1 preſume toteach 
thoſe long experienced Ship-wrights, whoſe Actions have declared heir A- 
bilzties tothe whole World , in their Building of ſo gallant and Serviceable 
a Fleet of Ships, as at preſent Fu Majeſty the King of England # fur- 
niſhed withal , no King having the like either for Offence or Defnce : yet 
their knowledge they deſrre to keep to themſelves, or at leaſt among fo. ſmall 
a number as they can ;, for although ſomeof them have many Servants, and 
by Indenture (1 ſuppeſe ) bound to teach them all alike the ſame Art and 
Myſtery, that he himſelf uſeth ; yet it may be he may teach ſome one, and 
The reſt muſt be kept ignorant : ſo that thoſe Ship-wrights, although bred 
by ſuch knowing Men , yet they are able toteach their Servants nothing, 
#10rethanto Hew, or Dub, to Fay-a Piece when it is Moulded to his place 
aſſigned, or the like : but if occaſion require, that the greateſt part of theſe 
Men, by being Carpenters of Ships, or the like, may bs removed from En=- 
* gland z0Virginia, or New-England, or the like Countries, where Timber ts 
plenty for their uſe, yer throng h their ignorance,they durſt not undertake ſuch 
a Work : For their Sakes I have. written this Book , wherein the Reader. 
fhall find Infiruttions ſufficient for Moulding of any. Ship or Veſſel what- 
ever, withthe Mafting of them, drawing of Draughts, and all in a very 
plain. and exatt Method \ which 1 amconfident will be underſtood by the 
neaneſt . capacities, if they can but read Engliſh,, and have the benefit of a 
httle Arithmetick,, as Addition, $ubftrattion, ; Multiplication, Diviſion. 
 BHediligent, and 1 ſhall be thereby: encouraged, 1f need be, to help thee far- 


; ” 


ther in tbe At. (Farewell. . 


ES 98: 1 | Thy Friend, 
Edmund Buſhnell. 
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Of Geometrical Problems. 


Efore we. proceed to draw the Draught of any Ship or 

Veſſel, it will, be neceſſary - to. be acquainted with ſome. 
terms in Geometry: as to. know what a Point and a Line 
meaneth, whichevery Book treating of (eometry plainly: 
teacheth,and therefore we ſhall paſs that by,ſuppoſing that none will 

endeavour to ſtudy the Art of. a Ship-wright , that 4s. ignorant of 
theſe things : and therefore leaving theſe Definitions, T will proceed 

to ſome Geometrical Problems neceſlary to this Art. 


PROPDL'L, +5 


; el IS Ne 
How to draw a Parallel Line. - 


Arallel lines are ſuch as are equidiſtant one from another in all ' 
parts,and are thus drawn. Draw a line of what length you pleaſe 
(according to your occaſion) as the | 
line AB, then open the compaſles to —C* D_ 
/ whatdiſtance you pleaſe, or as your #:  . 
occaſions require, and ſet one faot of Ch 
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the compaſles towards one end of the A B 
given line, as at 4, with the other 


B | | foot 


, | The Compleat Ship-wright. 


foot make piece of an arch of a circle, cver or under the given line, 
as the arch C, keeping the compaſles then at the ſame diſtance, make 
ſach another arch towards the other end of the line, ſetting one foot in 
B, and with'the other deſcribe the arch D, then layinga Ruler to the 
outfide of theſe two arches, ſo that it may exaQly touch them, draw 
the tine CD, which will be parallel to the given line AB, or equi- 
diſtant 3 for ſo hgnfeth the word Parallel, to be of equal diſtance, 


PROBL 1 


How to erett a Perpendicular , from a Point ina Right Line 
grpat. [: : | 


Et there be a point given in the line AZ, as the point C, where- 
L on to raiſe a perpendicular. 

Set one foot of the compalkes in thegiven point C, and open them 
to what diſtance you pleaſe,as to the pointE,make a little mark at FE, 
and keeping the compaſles at 4he ſame diſtance, turn them about,anc 
make a mark. at the. point #, -in the line AB : Then remove the 

compaſles to one 'of thoſeimarks at E or 
TD F,and ſetting one foot faft therein, as at 


5 of - the point F, open theother'foot wider, 


and therewith draw a ſmall arch over the 

point C, as the arch D ; then keeping the 

- compaſles at the ſame diſtance, remove 

A E F E them to E, and ſetting one foot in EF, 
: C ; with the other foot draw another little 
arch,ſfo as to croſs the former arch, in the 

point: D; through the crofling .of theſe two arches AD,draw aline 


to the given point C, as the line DC , which ſhall be perpendicular - 


to the line AB. | | 
Divers other ways there are to raiſe a perpendicular,which I ſhall 


leave to the further practice of ſuch-as4defire diverſity of ways, and 
proceed to the raiſing-of a perpendicular on theend of aline. © 


PROBL. 
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The Compleat Ship-wright: | 0 
PROBE. :HL 
To raiſe a Pexpendicular afthe exd of a Lize. 


| 2 gee 2 line at pleaſare, or according to your Work, as the line 
AB : onthe end thereof as at B, ſet ons fat af the compalles, 
and open them to what wideneſs you pleaſe, EN 

at toC,and keeping faſt one'foot at B, pitch : 
one foot by adventure in C,then keeping one 
foot of the compaſles in C , and at the ſame 
diſtance, remore the foot that was in B, to 
the point D in the line 4B -. then (keeping | 
the compaſles ſti} at the fatne diffance,. lay a Aw 
ruler to-the poims DandC, and with your 
compaſſes fet off the diſtance from C'to E : 
Laſtly, draw the line EB, which will be perpendicular or ſquare to 
the end of the given line AB —_. ; 

; There areother ways toeffett this, which I ſhall leave to farther 
praQtice of: the Learner, this being the propereſt for our purpoſe. 


PROBL. IV. 


From a Point given, to let fall a Perpentlicular upon a Line 
Rom the point C, let it be requitedto tet falt a. perpendiculac 
upan the line AB, praceed thus : fix one foot of the compaſles 

in the point C,and open them to a greater diſtancethan juſt to the line 


AB, and make with the {ame extent: ja 1 
the two marks Eand F,, inthegiven: | | [FF {= 
line AZ, then givide the diſtagee be<u;i | =] [| 1 
tween the two points. E and F intovi': ' | | --1 
two equal parts in the pot D,then. - -——— 
lay a ruler to.the given point, ©,and _. El 
to the point ND ,. and draw-theiline'. {Jig 
CD, which will be yexpendicularta;; - a | | $2 
the given line AB, 4 207 3220 Far DOT. 
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C:H AP. IL 
Of your, SCALE. 


Eing perfett inthe raiſing and letting fall of Perpendicylars,and 

| in the drawing of Parallel lines, you may proceedt& draught : 

but firſt-1 will unfold anto you the uſe of a Diagonal Scale of Inches 

| — © and Feet, whoſe ule 1s to repreſent a foot 

” ny Bn Boe Win —_ meaſure, or a Rule ſo ſmall, that a Ship 

w = FIT _|G of 1co foot by the Keel, may be de- 

DR F"I monſtrated, on a common ſheet of Pa- 

i; at per,really and truly to be ſo many foot 

| { |, | Jong, and ſo many foot broad,ot ſuch. a 

—— —j- depth, and of ſuch a height between 

' the Decks, And therein, the firſt thing 

NY k tobe conſidered , is, the length of the 

_ | - Platform, and of the Veſſel you intend 

| w to demonſtrate, to the end you may 

TT make. .your Scale as large as you.can,be+ 

Bf x | cafe the larger the Scale is , the larger 

whl the draught be, and ſo the meaſure 

of the demonſtration will be the larger, 

w 2nd more cafie to unfold. The Scale 

adjoining conſiſteth (as you ſee) of 1 2 

feet in all, 11 thereof are marked with 

T6 Figures downwards, beginning at 1, 2, 
N 


- 


Þ . ET EG. . 9 


| 
—— 


5 


3; 4, andſoto 11 : the firſt at the top 
is {ub-divided into. Inches by Diagonal 
lines-, as the diſtance between the firſt 
line of the Scale, and the firſt Diagonal 
line 1s one Inch, the ſecond is two, and 
the'third three Inches , and ſo to Six. 
The way to demonfrate the Scak, you- 
ſee, is very eafie: Draw ſeven lines 
parallel toeachother,and of what length 
[ ' ' you pleaſe!, to.retain what number of 
" js Feet you pleaſe, then beginning at 
—_— the top, ſet off with the Compaſſes the 

bo length 


| 
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- The Compleat Ship-wright. 5 
kneth of your feet both alow and aloft, then draw lines thwart the 
parallel lines, to every foot of the Scale, and ſet numbers to them, 
beginning at the ſecond foot 1, and to the third 2, to the fourth 3, 
and ſo forward, leaving the firſt Foot to be divided into Inches by 
F the Diagonal lines, as you ſee in the foregoing Scale. 


"a ntro 


CHAP. 11. 
, Concerning the drawing your Draught upon Paper. 


Aving fitted your Scale ready, draw a line to repreſent the Keel 
H of the Ship , as you ſee in the draught following of 60 foot 
long by the Keel,and 20 foot broad : the ſtraight line that repreſen- 
teth the Keel is marked with 4B. Then draw a line underneath of 
equal length, to ſtgnitie the bottom of the Keel. Then next you may 
proceed to the Stern-poſt, as the line AC will fignihie the foreſide or 
the inſide thereof, racking the one quarter of his length afr, and for- 
| the length of the Stern-polſt it muſt be directed to the built of rhe: 
1 Ship, as whether ſhe be to be a deep Ship, or a ſhallow Ship, ſo that 
| the draught of the water ought to Le reſpected firſt, and then the ly- 

ing of the Ports for the convenience of Ordnance,for that the upper 

tranſome of the Buttock., commonly is juſt under the Gun Room- 
ports ,. tothe upper edge of the ſaid tranſome, we underſtand the 

length of the Stern-poſt, although.if the Stern-poſt were continued 

to the height of the: Tiller and another Tranſome fard there for the: 
Tiller, to run on, it would ſteady thequarters of the Veflel very: 
much, and do good ſervice. 

TheStern-poſt being drawn , we may proceed to dxaw the Stem,. 
which in the following Draught is not ſo much racked as was the old 
proportion of England, which was the whole breadth of the Ship 
tor then it ſhould be 20 foot , but it is no more than r5 foot, juſt Y* 
of the breadth, for too much rack with the Stem dotha great-deal of * 
damage to any Ship, if we confider that in this fmall Veſſel, had'iwe' 

. given 5 foot morerack, all the weight of the Ship's Head; and Bolt-" 
ſprit, Foremaſt, Manger 'Halſes , :Breſt-hqgoks aloft , had:been: ſo” 
much. farther forward, where:there would have been want of Body; 

Lt» 
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6 The Compleat Ship-wright. 

to lift ir, ſo that. it muſt of neceſſity be detriment to the Veſſel iv hen 
ſhe ſaileth again a head-ſea, and a great ſtrain to her. 'Now it 
will be very good to ſpend as muchof this rack as we can under the 
water, for it will help the Ship to keep a good Wind, by giving her 
ſomething more Body in the Water. | = 

Next draw the water-line , in the following draught ſignified by 
the pricked line it is drawn to 9 foot height afore, and ro 10 foot 
height abaft from the upper edge to the Keel , and higher abaft than 
afore, for the moſt Ships fail by the Stern, andalſo for that the Guns 
ſhould lie ſomething higher abatt than afore from the water. 

Then proceed to hanging of the Waals,and here you ſee the lower 
Waal drawn from the head of the Stern-poſt,to ſignifie that ir ſhould 
lie againit the end of the Tranſome, that the Tranſome Knees mighr - 
be bolted to the Waals without board to one foot and anhalf under 
the Water-line,a little before the middle of the Water-line, and at 9g 
foot high on the Stem,and the next Waal parallel tothe lowerWaal, 
one foot, and an half afunder, ſo that the upper Waal will lie juſt at 
the waters edge, in the mid-ſhips; the upper edge of- the Gan-deck - 
will lie one foot above the water-line abaft , and half a' foot aboye ' 

" water on the Stem ; ſo thenletting the lower ſell of the Ports be two 
foot from the Gun-decks, the loweredge of the Ports will be three 
foot from the water abaft,and two foot and an half afore,in the mid- 
dle of the Gun-deck 2 foot 9 inches, ſufficient for foſmall a Veſſel, a - 
greater Vellel would require to have the Guns ſomething farther 
from the.water ; then if another Waal bz required, firft ſer off the 
Ports in their places, that the Waal may lieabove the Ports, or elſe 
he would be-cut with tbe Ports in pieces, the upper Deck with height 
reſpecting the bigneſs of the Ship, having reſpect to'not over-build- 
ing ſmall Ships, to damage-their bearing of Saily)* . 4: 

; Thenforthe Head, :thelengrh of :the Knee wonld be two thirds of” 
the breadth, ſa\theft the Knee of the Head in;this Draughtwill be 12 ' 
foot. 8 inches long, and for his place, as low.as conveniently he can, 
provided that:the Rails 'of the Head come not foul of the halſhols, 
becauſe tbatin placing af 'the Kneelaw, giveth: room: to round the 
Headzavd ſteeydit-tgicantent;o The place of>rhe Knee willde ar;'or '! 
very: Bear; .the ypper Waal,' the:upper edge of the Kneeagathlt the | 
vppet edge of the upper harping., which:will-be very well ON the 
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lower Cheeks of the Head to be faied againſt ; for by that means 

they will be clear of any Seam to avoid Leakings, and will very well 

- bolt theendof the. harping, if a Breſt-hook be faſtned alio within 
- board againſt them, it will very well faſten all together. + 

Then for the ſtceving'of him and rounding the Knee, 'a regard 

. muſt be had to the lying of the Boltſprit, leaving room enough for 

the Lyon and Scrowl under the Boltſprit. Then for the rounding 

of the Rails, round them moſt at the after ends. 
For the heights between Decks and Stecrage, Cabine, Fore-Caſtle, 
thoſe heights are commonly mentioned in-contract by the Maſter or 


Owners building. 


CHAT. 


Shewing how to ſweep out the Bend of Moulds upon a 
Flat. 


Irſt, draw aline, as the line 4B, then in the middle thereof, as at 
the point C, raiſea perpendicular, as1s the line C2, perpendicu- 
lar to the line AB ; then ſeroff the half breadth , on either ſide, at 
the points AB; and draw the two lines TA,and KB, parallels to CD, 
ſignifying the breadth of the Vellel 20 foot ; then draw the two lines 
EF, and HG, fgniſying the breadth of the Floar thwart Ships, 8 
foot, more than one third part of the breadth, which was formerly 
an old Proportion;;. ſo that according to that it ſhould have been but 
6 foot 8 inches... | OUTS 
Herein any may do as they pleaſe,give more or leſs ; my judgment 
is, rather more than leſs : for that it maketh a Veſlel to carry more 
inBurden, and I conceive, if it be well ended 'forward, it 'will 
not damage the Sailing alſo think ,, it doth ſiffen-a Veſſel'6n this 
account. ' Our Engliſh Veſſels have been uſed to have their breadth 
lying at the height of the half- breadth, then obſerving 7 breadth for 
the length of the Floar thwart Ships, it maketh the Veſſels Body'to 
be very. near a Circle, as is a Cask, which cauſeth ſach Veſſels to = 
4 | eafie 
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Cafe to flew in the Water ; yet I would not exceed neither, nor run 
Into extreams herein, but if I were to make a Veſſel ſtiff, would that 
the half Breadth be more than the draught of Water, which cauſeth 
that the Body be ſtronger in the Water, and will not ſlew ſo eaſily. 
Now to ſweep out the Sides under Water, I draw the Diagonal 
lines DA,and DZ , then I divide the Diagonal lines into 9 parts,and 


if J 


D_AL | K 


ec 


EE 0 Es Mr 
x. 


ſet off 2 of them from the Corners A and B to the points e,then I ſet 

off the Dead Riſing,which is of 4 Inches,one Inch toa Foot, for-half the 

breadth repreſented, in the Figure above,by the little line parallel to 

FG :: from which Dead Riſing,take with the Compaſſes the; Diſtance 

that will draw a piece of an Arch from f to <,and ſd as one foot of the 

Compaſles ſtand in the, line EF,and exeQly touch the points - the 
| ea 


The Compleat Ship-wright. g 
Dead Riſing, at f or g,and touch alſo the points e over which point 
tailsSat ©, in EF or © in HG, wherewith | deſcribe the ArcheF, or 
eG, which is by the Scale in the Draught 4 foot 8 inches : then for the 
other part of the Side upwards , ſeek fora point in the breadth line 
IK, at which, if one foot of the Compaſles be ſer, and the other foot 
opened to the extream Breadth, will alſo draw,or lignifie an Archto 
meet with the otner Lower Arch, on the Diagozal line at e, which is 
at the points © and© ; thus the point ©, between D and K,near H, 
Sweepeth the contrary Side /e, and ſo the point ©, between D17,near 
E, Sweepeth the contrary fideat K z extend the ſame Sweep alſo a- 
bove the Breadth line avove Water 3 or 4 Foot, thelength of this 
Sweepis 12 Foot'g inches: then (et off the Tumbling Home, at the 
Heighr of the two firſt Haanſes, at the Main Maſt , and fore-caftle, 
2 foot of a ſide; then draw a line from the ſaid 2 Foot of Narrow- 
ing, at the points 0 v, till it break off on the back of the Sweep, on 
either fide. ') This, kind of Demonſtration I conceive molt ſuitable 
io our following diſcourſe of ' Arichmerical Work : I could have cited 


other ways, but I judge this way ſufficient. 


— RAP. TY 
The Deſcription of the Riſing Lines aftward on, and for- 
ward on; With the Narrowing Lines, and Lines of 
Breadth : As alſs the Narrowing Lines at the top of 
the Timbers, Wit Lo 


Fr a Hanging line on the Draught, from the Keel, from the 
middle of the Keel to the height of the Water line,on the Pot. 


which will be the Riſing line, as the line DE ; this line DE is fup-. 


poſed to be ſweept,or drawn by a Semidiamerer of a Circle,extended 
on 2 Perpendicular raiſed at the:-point, E,for'if it he ſhorter than ſuch, 
a Sematameter of the true, Circle, ut will make 2 taller line than it 


ſhould be, and ſo muſti not be fo: long, ot elſe 1, will make a bros 35; 
| C " the 
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the beginning of the line ;, this, if the. Tenter-be ſuppoſed to -be A-. 


baft ſach a Perpendicular , that ſhould draw-a Riſing line Abaft , [ 


ſay , that it will ihorten the Rifing line, and make it fuller:than it 


ſhould be ; or.then if it be farther forward , it will be ſtraighter 
than a Circle,and alſo bea breach at the beginning.of the Riſing line; 
Afore it ſhould be a Circle, I fay, whoſe Sermaiameter.will be on the 
Perpendicular line, atthe beginning of: any ſuch Riſing line, on the 
Heel , either Afore or Abaft , and the like ought to be for all other 
crooked lines, as the narrowing lines Abaft, or Afore, or. at the Nar- 
rowing of the Floar, or other Circular lines, as Hanging of Waals, 


and the like ; the way whereof. | ſhall defcribe, to find the lengths. 


of all ſuch Sweeps by Arithmetick;. as alſo the true Riſing, Narrow- 
ing of any Timber, according to the exact pieces of Circles, very 
uſeful for the ſetting of Bows, to try whether they hang to a true 
Sweep or no : | ſhall demonſtrate it,l ſay,in the following Diſcourſe, 
and in this place end what l intend to ſay. For Demonſtration then, 
At £ of the Keel forward1 draw a Riſing line forward to the height 
of the Water line forward on the Stem , as you ſee the line o p ; 
and the little line, between theſe two lines , parallel to the inſide of 
the Keel, marked Eo, is the dead riſing 4 inches high, as in the bend 
of Moulds it is parallel to FG, the height of the breadth from the 
Mid- Ship forward, is-the lower Edge of the upper Waal; but Aft- 
ward ©n it is the pricked line, between the Water line and the lower 
Waal, on the Poſt, which runneth forward. to-the edge of the Waal, 
. and hath Figures ſet to it, to ſignifie the places of the Timbers mark- 
ed 1,2, 3, 45,10 155 as you ſee anſwers to the Figures on the 
Keel : and the Letters ſet to forward on, ſignifie the places of the 
Timbers forward,marked ABCD te. L, in the middle of the Veſſel : 
the places marked with a Cypher,ſignifie the Flats, which have only 
Dead rifing, although they ought to have (fome of them) ſomething 
more Dead riſing than each other ; and thoſe that have leaſt , to be 
placed in the middle of. the reſt, that ſo- there be no- Clings in the 
Buldee, but that it have alſoa little Hanging in it, it will ſeem fair- 
er: Then I draw a ſtraight line, parallel to the bottom of the Kee], 
as is the line FG, parallel to the line AZ, the Keel, and diſtant 10 
foot by the Scale, which is the. haif breadth of the Veſlel ; for this 

line 


i — - 
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line ſignifieth a line ſtretched from the middle of the Stern-poſt to 
the middle of the Stem, called by Ship-w:ights, a Ram-live : Paral- 
lel to this Middle-line 1 draw another line ſtraight , marked # 77, 
and is 4 Foot afunder from the Middle-line,to ſignifie the half length 
of the Floar thwartſhips , as in the_ Bend of Moulds EF is diſtant 
from DC 4 Foot © Then | draw a Crooked-line Abaft, within this 
line 2-2, to ſignifie the narrowing of the Floar, to bring, or form 
the Veſleis way Abaft , as you ſee the line:k; Abaft and Afore it 1s 
repreſented by the line ©: Then here in this Draught I draw a 
Sweep, Or a piece of a Circle from the Point G , the mark of the 
Timber G , on the Keel, to the half breadth of the Stem to the 
point G& on the Stem, ſignifying the Sweep of the Harping , and is 
Sweept by the breadth of the Vellel 20 Foot; the piece of the 
pricked Circle Abaft at the Stern, which is drawn by a Centre on 
Lhe line FG, is the length of the Tranſome thwart the Stern, as is 
the Arch FS, the length whereof is 8 Foot, which doubledis 16 Foot, 
for the whole length 3 which is 4 of the breadth 20 Foot,the length 
of the Sweep that Sweepeth It is the length of the Stern-poſt to 
the bottom of the Keel 14 Foot 7, then the Crooked line from the 
end of the Tranſome , or from the point S, and toucheth the Keel 
at the point p: This Arch Sp, isthe narrowing line Abaft ar the 
breadth, and the crooked pricked line within the Keel, marked with 
TR, is a Riſing line, to order a hollow Mould by;the Timbers, are 
placed at 2 Foot Timber and Room, as you may & by the Scale, the 
line drawn from the Poop to the Fore-Caſtle , marked by the Let- 
ters /W,, is aline ſignifying the breadth of the Veſlel, at the top of 
the ſide, from the top of the Poop to. the Fore-Caſtle, the top of 
the Poop is in breadth 10 Foot , half the breadth at the Beam ; the 
uſe of this line is inordering of the Moulds , to ſteady the Head of 
the Top-timber Mould, to find his breadth Aloft. | 


CHAP. 
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CHAT Yi. 


Shewing the Making and Graduating, or Marking of the 
Bend of Moulds, | 


Epair to ſome Houſe that hath ſome Room or other broad e- 
nongh to demonitrate the breadth of the Vellel, and height e- 
n>ugh for the top ot the Poop in the length of the Room; or elſe if 
you cannot fiad luch a Room convetuent , lay boards together ; or 
p anks,that may be large enough tor your buſineſs,as in the following 
Sc.eme you ſet: Firſt, a long lquare made for. the breadth of the Vel- 
{el.as in the following Figure JA4BX : then make the Moulds by their 
Sweeps, and make Sirmarks to them for laying them together in their 
true places, firſt the Mould, for the Floar being made, you may make 
a Sirmark by theline EF,on the head of the Floar Mould,andanother 
on the foot of the Naval Timber Mould, at the ſame place to ſignifie 
that rhoſe two marks put together, they are in their true places,and 
will compare ſo when any Timbers are Moulded by them : thoſe Sir- 
marks mult alſo be marked oft on the Timbers, and ſo'in putting the 
Timbers up in the frame,aregard being had to compare Sirmarks with 
Sirmarks, each Timber will find. its own place,and come to his own 
breadth, and give the Vellel that form aſſigned her by your Drazxgbr, 
if it be wrought by it, and fo for all the 'other Monlds.: . 
In making your Moulds, that they may be ſmaller and ſmaller up- 
wards,and not all of a bigneſs, you may meaſurethe depth of the Side 
in the Mid{hips circular , as it goeth from the Keel to.the-top of the 
Side,as here the Side, as it: Roundeth, is 26 foot, and in depth at the 
Rounheads,or at the end of the Floar,is one Foot,as mmm ; and at the 
other end, at the head of the Timber is but half a Foot, as at nz, fo 
then drawing two lines, as the lines zz, repreſents the diminiſhing of 


the Moulds in thickneſs upwards , as thoſe two lines repreſenteth ; 


23S if you. would find the thickneſs of the Timbers at the breadth, 
take your 2 Foot Rule, and meaſure the length from the end of the 
| Floar 
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FJoar at the point F to I, at the breadth,in the crooked body, and it 
is 11 Foot 9 Inches, ſignified at the Sirmarks there, thoſe two lines 
ſhew the thickneſs to be 9 Inches; and fo thick ought the Moulds to 
be at the breadth of the Veſlel. 
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By this Proportion the Moulds being wade and Sirmarked to the 
Body of the Veſlel,and that they maſt be marked, or ordered, to find 
the decreaſe of her bulks body in-tne Midſhips , and tocome to her 
way Abaft, that the Water may paſs to her Rudder to make her ſteer, 
repair tothe Drzught, and firit ſet off her Riſings thus : *Example, We 
w1ll begin at T.imber.3 Abaft,. and his Rifing 1s 7 inches: therefore 
draw a line parallel to the Baſe, or Ground-line FG., as the line z 3, 
7 inches, from it then take the narrowing of the Floar with the Com- 
paſles off 3 alſo, and it is here 4 inches ſhewed by the little Spot , or 

Croſs, in the Riſing line 33, then-ſeeking for the Narrowing at the 
breadth for Timber 3 , there is none that ſheweth that ſhe keepeth 
theiſame bregddth at 3 ſtill, 20 Foot , but ſeek for the height of the 

| breadth, and it will lie higher at 3, than'in the Midſhips, by 6 inches, 
fignified by th2 little mark intheline 47, alittle above Zat the point 
3 3 then for the breadth at top of the Side, find that at the top 3, in 
the line YT, drawn to that end, and you will find that it is narrower 
there by 2 Foot 7 inches, than at the breadth, or Tumbleth home, ſo 
much at the height, 24 Foot ſignified by an occult dark line , drawn 
from the top of the Poop to the Fore-Caſtle, to order the height of 
the Head of the Top-timber Mould, anſwering to the Narrowing of 
the ſame at the line /'W; and this point for 3 falls at the little Croſs 

'Mark 3, in the upper part of the Figure : For the next Example we 
willſet offon our Platform the riſing narrowings of Timber 6,and 6 
riſeth from the Keel 1 foot 7 inches, as you ſee the parallel line 65 
for breadth,the ſame ſtillat the breadth, but the height of the breadth 
is higher by one foot, than at the Midſhip, ſignified by the mark at 6, 
in the line: at the breadth, the Tumbling home, 1 foot 7 inches and 
a half,at the height of 25 foot 4. inches,at the point 6,and ſo proceed 
of all the reſt, beginning at one,till you come aft to the faſhion Pieces ; 
when you have ſet off all the heights of Riſings , narrowings of the 
Floar, narrowings of the Breadth, height of the Breadth , at the 
Breadth of the Veſlel,and alſoof the Head of the Top-timber : Then 
at each point of the Floar, ſtick in a Nail, or a Gimblet, or ſome ſuch 

'thing; as ſuppoſe we begin here at 3,ſftick'one in the Midſhip line at 3, 
another in the little Croſs, at the narrowing of the Floar at 3 ; ano- 


ther at the height of the Breadthat 3; anotherat the little a = 
b-<? ca 
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head ofthe Top-timber for 3,then if you have a lower futtock Mould, 
and an upper futtock Monld,otherwiſe a navel Timber Mould, and a 
furtock Mould, nail them together with ſmall Nails, and lay the Sir- 
marks of the floar Mould, and futtock Monld to the Simblert that 
ſticketh at the ſhorrtning of the floar,for by this means the floar Mould 

and futtock Mould is haled downward : then make a mark at the 
croſs, in the Midſhip line CD,ſetting to the Mark of 3 for Timber 3, 
which will be the ſhortning of the floar ; then be ſure the: Navel 

Timber Moulds touch the Gimblet at the breadth,and at the narrows 

ing of the Floar, keeping the lower Sirmark thereto z and make a. 
mark on the futtock Mould, at the upper Gimbler,for the riling alow 
liftethup the Moulds higher; and if there be any Crofling at the foor 

of the Navel Timber, and Head of the Floar Mould, mark it, and- 
ſet to the mark 3 toit,that you may know to lay themtogether again, 
and keeping the futtock Mould faſt,\ay to the Top-timber Mould the 

breadth Sirmark of the Top-timber Mould ,- tothe Gimblet at the. 
breadth,ſo have you no more Sirmarks on the Top-timber Mould but 

one, and guide the head of him till a line ſtretched from the Croſs,at 

the head of the Top-timber,till it compareth with the right part of the 

Fop-timber Mould, then regard the Croſling of the foot of the Top- 

timber Mould,and the back of the futtock,and mark it,ſetting to the - 
proper Mark3 to it, that laying thoſe marks together again,they may 
find their own places again, ſo having finiſhed for this Room 3; take 
up the Moulds, and remove the Gimblets to the next, as tos, here in- 
our Example, and ſtick the Gimblets at all the marks of 6, then lay 
down the Moulds again, laying down the floar Mould to the Sirmark. 
of 6 , on the narrowing of 6, and to the Gimblet. , ſticking on the 
Midſhip line of DC, and right on the ſame line, at the croſling,make 

a mark on the floar Mould, which will be the narrowing of the floar 
thenlay down the futtock Mould, the Sirmark on the foot to theGim- 
blet, on the narrowing of the floar; and keeping the Mould to touch. 
the Gimblets at both places, make a mark for the breadth Sirmark at: 
6,0n the futtock Mould, and fetto 6; then lay down the Top-timber 
Mould, the breadth Sirmark thereof to the Gimblet, ſticking at the 
height of the breadth, that the backſide of the upper end may range- 


fair , by a right line from the croſs at the upper end of the ew. 
timber. 


ET odollitng 
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timber at 6,by the back of the Top-timber Mould,a ſtraight line may 
.compare therewith , then keeping faſt the Moulds ſo till you have 
marked the croſling of the foot of the Top-timber Mould, by the back 
of the futrock, mark it on the foot of the Top-timber Mould,an ler 
ro the mark of 6, ſo that when you are in any other place, as in the 
Woods a hewing of a Frame , where you hew to every place his 
Timber, you. may be able to lay your Mould together, and mould ir 
according to your Draxzgh: : We will lay down the taking of one 
bend of Timbers more atter, where the breadth is narrowed, as at 
Timber 1 3, take his riliug off, and meaſure it by the Scale, and it will 
be'6 foot 8 inches, which ſet off on your Platform, and,draw thereto 
a Parallel line, to the Ground line AZ, as 1s the line 13,13, then take 
off the narrowing of the floar, as at 13, It is 2 foot 2 inches; ſer 
that off on the line 13; from the line EF, as at the little croſs there- 
on, then take off the narrowing of the breadth at 13, and it will be 
8 inches; draw therewitha little parallel line,parallel to /O,as is the 
parallel line 13, 13, then ſeek thetheighth of the breadthy/as at 13, it 
will-befrom the upper edge.of the Keel 12 toot 3 inches,and crolſes 


the parallel line, at the lowerend of it, jult then for the tumbling of- 


the Top-timber it will be 3 foot 3 inches, and -art the height of 27 
foot 7 inches, at the little Croſs 13: Now, for the orderof the hol- 
low Mould., the little round'piece of an Arch, in the Skegg of rhe 
Velle], as it. were, take off all the Riſings, and mark them on the Ri- 
ſing Staft,” oa one edge, that they may be known from the other Ri- 
ſings:; as here, for Timber 13, take off the hollow Rifing, which will 
beat 1 foot 10 inches, fer it ott on the rifing Staff at 1 foot 10 inches 
from one end, and the uſe of it will be in Moulding ; ſer of the height 
of..this hollow Riſing, on the middle line of the Fimber, when the 
Moulds are laidto pats,and ſtrike a line from this R1iing;on the middle 
lineuntilic break off on the back of the Moulds, then lay the hollow 
Monld :to the lower part-of the breech of the Timber,and at the half 
breadth of the Keel, and ſo bear in the other end till 1; juft conch the 
ſtreight line, made by the. hollow Riling,and the back of the Monlis, 
and:rfzs. montdeththelower part,or breech of the Timber,and bring- 
eth inthe hollow. very fair ; the ſimeorders:may be obſerved atore,as 


abaftjon:thgther fide of the Moalds,and marked with Letrers;:0 ve 
SEE | LnOWn 
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known from them abaft:. Then for the height of your Waals, you 
may make a mark at every third or fourth Timber , which you re- 
ſolve to make frame Timbers; 1 ſay, you may make a mark at eve- 
ry third or foarth Timber , for the height of the upper edge, or 
lower edge of the Waal, and ſo bring on the Waal fair by thofe 
marks on the one ſide, and with a level find the height of the other 


fide by the former. 
Now [| have briefly tonched the Demonſtration of a Ship, by Pro- 


je&ion ;, 1 ſhall now com? to an Arirhmetical way, far ſurpaſſing any 


Demonſtration for exact nels. 


CHAP. VII. Dy, 
Arithmetically ſhewing hyw to frame the Body of a Ship 
by Segments of Circles being a true way to examine 
the truth of a Bow. ba 


| Bo AB repreſent the length of a Riſing line 12 Foot long , or 
144 inches, the height whereof let be 


BC, 5 Foot, or 60 inches, to find the fide I 44 
DE, or D 4, the Radius of theCircle AC, - 144 
wherero ADis the Semidiameter ; multi- 576 
ply the ſide AB 144 inches in it ſelf, and fo 576 
cometh 20736 , which ſum divide by the I 4.4. 

ſide BC, the height of the riſing 60 inches, - 20736 
and ſo cometh 345, and 35 which is abbre- 

viated 4 ; unto this 345 3 muſt be added,a- 2F (3 
gain the height of the Riſing, the ſide B e, Z©775 (345 
6o, which make 405 + of an inch, which is -7-7-/-2 
the whole Diameter of the Circle, the balf 66 


whereof is 2025 inches, and fomething 
more , near 3, therefore we will avoid the fraCtjun , and account 


203 1nches, or 16 Foot 1 1 inches, which is the length of the Sweep, 


or the lide DE; and ſo in all other Sweeps given whatſoever, the 


Rule is general, and holds true in all things : as to find the Sweep at 
D once, 
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once, that willround any Beam, or other piece of Timber that is to 
he Sweept, remembring, that if it be a Beam , you are to find the 
Sweep you take but the half of his length. 

Example, As if the Beam be 30 Foot in length , and to round one 
Foot, you muſt work by is, the halt length of the Beam ; and turn 
15 Foot into Inches, by Multiplying 15 by 12,fo cometh 1 80 Inches: 
remember the length of the Riling line, if it beto find the Sweep, 
it moſt be Multiplied by.it ſelf , or the half length of the Timber 


muſt be Multiplied by it ſelf, as 180 by 180, ſo cometh 32400, - 


which mult be divided by 12 the rounding, cometh in the Quotient 
2700, to which mult he added the 12 again, the rounding of the 
piece, and ſo it is 2712 the whole Circle, the half of this 2712 is 
1356 for the length of the Sweep, and ſq in all other matters where 
the Sweep is required. This | read in Mr. Guzter's Book , where 
: he cals it thehalf Chord, heing given, and the Verfed ſine, to find 
the Diameter , and: Semidjareter of the Circle thereto belonging : 
Now this half Chord in our Work is the length of the Riſing line, 
and the height of the Riſing on the Polt js. that in qur-Work, which 
he repreſents by the name of the Verſed fine; where remember to 
multiply thelength of the riſing line by it ſelf, if it be a Riſing line, 
and divide by the height of the Riſing, and to the Diviſion add again 
the height of the Riſing , ſo have you always the whole Circle, di- 
videit by 2 ſo have you the lengthof the Sweep. 
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By this Proportion the Moulds deg none and Sirmarked to the 
Body of the Veſlel,and that they maſt be marked, or ordered, to find 
the decreaſe of her bulks body in-the Midſhips , "and tocometo her 
way Abaft,that the Water ma pa to her Rudder tomake her ſeer, 


et ns her Riſings thus : Example, We 


repair to the Draught, and fir 
will begin as, Timver:3 Abaft,. and his Rifing 15 2.inches : therefore 


draw a linz parallel zo the Baſe, or Ground _ 4b! as the lges2 3 ih 
of the F oar with the 


Taeep from it then take the narrow 

3a alſo, and it is here 4 inchey hewed by the little Spot , _* 

Crals, in The Riſing line 33, then-ſeeking for the Narrowing at the 

br for Timber 3 , there is none that ſheweth that ſhe ck 

the bregdth at $ ſtill, 20 Foot , but ſeek for the height 

Ne and it will lic higher at 3, than'in the Midſhips, by 6 inches, 
:d b - little mark inthe line 27, a little above ZAat the point 

-y 3 then + e breadth at top of the Side, find that at thetop 3, in 


the line, drawn to that end, and you wil find that it is narrower 
—_ by 2 Foot” inches, than at the Veadch, or Tumbleth home, ſo 


the kx 24 Foot ſignified by an occult dark line, drawn 

From thet Bit ” he Poop to the Fore-Caſtle, to order the height of 
e Top-timber Mould, anſwering to the Narrowing of 

the ſame at $ line WW, and thispoint for 3 falls at the little Croſs 
King » in the upper part of the Figure : For the next EXample we 
offon our Platform OLE narrowings of Timber 6,and 6 

riſe the Keel i foot 7 as you ſee the parallel line 66 
eadth,the ſame A hetnes ' bat the hei rofthodreadth 
r by one foot, than at the Midſh oh. egy o+ big ani at 6, 

in the line : 'at the breadth, the Tumbling 7 inches and 


— the height of 25 ne inches heed 3 6,and ſo 
all the reſt,hegioning at oneztill you come to the faſhion Pieces ; 


< you have ſct off all the heighys of Rifings: 2 narrowings of the 
Flogr,; »narrow Tj the Sg To. ths Di EaUti3 5 I Lain 
timber : Then 


you FREY nd alſoof the 
Floar, ſtick in a Natl or Gimb let, or ſome ſuch 


Cpoſenctegs here at 32ſtick one in the Midſhip line at 3, 
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head ofthe Top-timber for 3,then if you have a lower futtock Mould, 
and an upper futtock Monld,otherwiſe a navel Timber Mould, and a 
fucrtock Mould, nail them together with ſmall Nails, and lay the Sir- - 
marks of the floar Mould , and futtock Monld to the Simblet that 
ſticketh at the ſhorrning of the floar,for by this means the floar Mould 
and futtock Mould is haled downward : then make a mark at the 
croſs, in the Midſhip line CD,ſetting to the Mark of 3 for Timber 3, 
which will be the ſhortning of the floar;z then be ſure the Navel 
Timber Moulds touch the Gimblet at the breadth,and at the narrows 
ing of the Floar, keeping the lower Sirmark thereto 3 and make a. 
mark on the futtock Mould, at the upper Gitnbler,for the rifingatow 
liftethup the Moulds higher ; and if there be any Crofling at.the-foor 
of the Navel Timber, and Head of the Floar Mould, mark it, and- 
ſet to the mark 3 toit,that you. may know to lay themtogether again, 
and keeping the futtock Mould faſt,\ay to the Top-timber Mould the 
breadth Sirmark of the Top-timber Mould ,- tothe Gimblet at the. 
breadth,ſo have you no more Sirmarks on the Top-timber Mould buc 
one, and guide the head of him till a line ſtretched from the Croſs,at 
the head of the Top-timber,rtill it compareth with the right part of the 
Fop-timber Mould, then regard the Croſling of the foot ot the Top- 
timber Mould,and the back of the futtock,and mark it,ſetting to the 
Mark3 to it, that laying thoſe marks together again,they may. 
nd their own places again, ſo having finiſhed for this Room -3;, take. 
up the Moulds, and remove the Gimblets to the next, as to6, here in: 
our Example, and ſtick the Gimblets at all the marks of 6, then lay- 
down the Moulds again, laying down the floar Mould to the Sir 
of 6 , on the narrowing of 6, and to the Gimblet ,. ſticking on the- 
Midſhip line of DC, and right on the ſameline, at the croſling,make 
a mark on the floar Mould, which will be the narrowing of the: floar ;_ 
thenlay. down the futtock Mould,the Sirmark on thefoot totheGim- 
blet, on the narrowing of the floar; and keeping the Mould to touch. 
the Gimblets at both places, make a mark for tie dreaviti SITuark av. 
6,on the furtock Mould, and ſetto 6 then lay down the Top-timber 
Mould, the breadth Sirmark thereof to the Gimbler,; ſickwgat the: 
heighe of the breadth, that the backſide of the upper-end may range- 
fair , by. a right line from the croſs.at the upper end of the Top-- 


. 
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timbet at6;by.theback of the Top-timber Mould,a ſtraight line may 
.compare therewith , then keeping faſt the Moulds fo till you have 
marked rhe croſling of the foot of the Top-timber Mould,by the back 
of the futtock, mark it on the foot of the Top-timber Mould,and ſer 
ro the mark of 6, ſo that when you are in any other place , as in the 
Woods a hewing of a Frame , where you hew. to every place his 
Timber, you: may beableto lay your Mould together, and mould it 
according, to your: Draught: We will lay down the taking of one 
bend of Timbers more atter, where the breadth is narrowed, as at 
Timber-13, take his riſtug off, and meaſure it.by the Scale, and it will 
be'6: foot: $ inches; which ſer: off on-your Platform, and,draw thereto 
a'Paralle! line; to the-Ground line! AB; as 15 theline 14, 13, then take 
off the narrowing of the floars 'as at 13, It js 2 foot 2inches; ſer 
that off 'on the line 1 3; from the line EF, as at thelittlecroſs there- 
on; then'take off ' rhe narrowing of the breadth at 13, and it will be 
8:inches;; draw therewitha littleparallel line,parallelto /0,as.1s the 
paralletii6e 13473; thenTeek chetheighth of the breadthgas at-1 3zit; 
willbefrom thoupperedgtof 'theiKeel 1 2/foot-3 inches,and crolſes: 
the parallet ine; at the:lowerend-ofvir, juſt then for che tumbling of: 
the Top-timber-it will-be:3 foot 3 inches, and far the. height of 27 
foot7 inches, at the little Croſs 13-: Now, for the arderof the hol- 
low: Moyld-;the little roundpiece of an'Arch,: in the Skegg of the: 
Veliel, as ieawete, 'takeioff all theRiſings, ,and mark them on the Ri-! 
ſing Staff;'on on&cdge; that they may be: known; from the other Ri»; 
ſings:3-3$ here; for Timber 13;take off the hollow Rifing, which-will 
beat:1:foot.1s inches, fer ir ott. on the riſing Staff, at 1 foot 10 inches | 
fromone end; and the uſe of it will be.in Moulding ;; ſet of the height 
ofthis hollow Riſing ,- on themiddle:line of the Timber 5/whea' the: 
Movidsatelaidto pats;and ſtrike atine from this Ri themiddle.: 
linewavilic break off on the-back of che; Moulds, thenday tbe hollow : 
Mould tb'thelower parrot the breech of the Timber,and at:the balf. 
Pao aro Krel, amd 1d bearin the caaoens wing 605 Fo | 
ſtreightlme; made by the hollow ;Rifing,ahd the! back dt4he:Mqaulds, - 
and;riny muntficththeiower part jorbreech of the Timber,and þvipg--. 
ethanthetolianyery fair ;the.fimeordervmay, brobſerved bh 
abatJonrthJothey ficg-of the Noblds,and marked. ith Letters/tg ve * 
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' 203 inches, or 16 Foot 1 1 inches, which is the length of. thi 
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known from them abaft:: Then for the height of your- Waals, you 
may make 2 mark at every third or fourth Timber -, which you re- 
ſolve to make frame Timbers; I ſay, you may make a mark at eve- 
ry third or: foarth Timber , for the height of the upper edge, or 
lower edge of the Waal, and fo bring on the Waal fair by thofe 
marks 'on-the one ſide,-and with a level find the height of the other 
fide by the former. 

Now [| have briefly tonched the Demonſtration of a 'Ship, by Pro- 
je&ion ; 1 ſhall now com2-to an Arirhmetical way, far ſurpaſſing any 
Demonſtration for exaCtnels. 


_— 


IS & 


- 1000 4.4.0 OG) oe Dy © POT [ul 17 97 det 
Arithmetically ſhewing bow- to frame the Body of a Ship 

by Segments of Circles: being a true way to examine 

thetruth of a Bow. | ot ule 


| Bo AB repreſent the length of 'A Riſing line' 12 Foot long, or 
144 inches, the height whereof let be | 


EC, 5 Foot, or 60 inches, to find the fide I 44 
DE, or D A, the Radius of theCircle 4C, ; : 144+... 
wherero ADis the Semidiameter z multi- 576 

ply the ſide AB 144 inches in it ſelf, and fo 576 
cometh 20736 , which ſam divide by the , 144 

lide BC, the height of the riſing 60 inches, 205535 

and ſo.cometh 345, and 35 which is abbre- 

viated } ; unto this 345 } muſt be added,a- 2F (3 
gain the height of the Riſing, the ſide B e, 29736 (345 
69, which make 40g + of an inch, which is Wy” "7; ACEC 
the whole Diameter of the Circle, the balf 66 


whereof is 2024 inches, and fomething . 
more , near}, therefore we will avoid the fraQtiun , and account 


or the lide DE; andſo in all other Sweeps given whatſoever, 
Rule is general, and holds true in all things : as to find the-Sweep at 
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once, that willround any Beam, or other piece of Timber that is to 
be Sweept, remembring, that if it be a Beam , you are to find the 
Sweep you take but the half of his length. 

Example, As if the Beam be 30 Foot in length , and to round one 
Foot, you muſt work by 15, the half length of the Beam ; and turn 
15 Foot into Inches, by Multiplying 15 by 12,fo cometh 180 laches: 
remember the length of the Riling line , if it beto find the Sweep, 
it moſt be Mnltiplied by. {elf ,-or the half length of the Timber 

muſt be. Multiplied by it ſelf, as 180 by 189, ſo cometh 32400, 
which mult be divided by 12 the rounding, cometh in the Quotient 
2700, to which mult be added the 12 again, the rounding of the 
piece, and ſo itis 2712 the whole Circle, the half of this 2712 is 
1356 for the length of the Sweep, and'ſy in all other matters where 
the Sweep is required. This | read in Mr.' Guzter's Book » Where 


che als it thehalf Chord., heing given, andthe Verkd ſine, ro find 


Now this half Chord in our Work is the length 'of the Riſing line, 
and the height of the Riſing on the Poſt js:that in qur-Work, which 
he repreſents by-the name of the Verſed fine; where remember to 


the Diameter 2 god Semidjameter. of the Cirde FL. longing : 


«multiply thelength of the'rifing lineby'it ſelf, if ic bea Riſing line, 
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and divide by the height of theRiſing,and to theDiviſion add again 
the height of the Riſing, fo have. you always the whole Circle, di- 
videit'by- 25 ſo have you the lengthof the Sweeps''2 2 
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Example inthe Draught foregoing. 


Where the length of the Riſing line is from the point E, to the 
paint 4, 32 Foot z.and half the height thereof is the line Dz, 19 
Foot: turn both Sums into inches, as 32 


Foot multiplied by 12 produceth, adding 390 

the { foot 6 inches, 399 inches length for 390 

the Riling line : then turn the height of the 

Riling into Inches, as 10 foot multiplied by ©00 

12 produceth 120 inches, from which,/4 3510 [ 

inches mult be ſubſtraCted, becauſe of the 170 .. | | 

Dead Riſing is 4 inches,ſo then the heſght is BIN | 

116 inches: Now mulciply the length 3g0 I52100 | 

inches by it ſelf, 390 maketh 152100. © = 

This Multiplicationof the Sum 152100, Zx2 | 

muſt be divided by 116 inches, the height - 332F © ql 

of the Riſing, and ſo cometh in the Quoti- #6344 / 
_ Ent, of the diviſion 1314 inches ; uoto this XF2X0& (1311 f 

x31 1 inches muſt be added the 116 inches, xx6666 ' - / 

the height of the Riſing 175,, and it ma- YEEr | 

keth 1427, which' is the whole Circle : di- xx * | | 

vide it by 2, to/find the half of it , ſo have 7g 

you in the Quotient 713 inches + inch: for ED | 

the length of the Sweep, which divided by F427 (713 
22 , to bring it into feet, maketh 59 feet, 228 [ 
| $ aces and a half ; and fo for all other | | 
. Circular lines whatever, when thelength is known, and the round.- ; 


b get them alſo known : as for the hanging of. Waals', the height - 
;-._of them known in'the Midſhips from the Keel, ſubſtratted from the 
+ height, at the Poſt , and that will be the hanging of them, which is - | 
-” the ſame with the height of _the Riſing line on the Poſt,in the Arich- . } 
'* azttical Work,and is the ſame with the Verſed-fine in Geometry; theſe | 
* I think Examples ſufficient to ſignifie the Conſtrution of th is way ' 
-- of working by Sweeps... -. ++ | ad | 
. ,- It followett\now that I ſheyy the manner of finding the Riſings of / 
Limbers by 4rithmaick alſo. **> ; | 
| a RSS ee, Ol Ta. 
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To find the Riſing of the line FE, in the Figure foregoing. 


The Sweep being firſt found to be as before 203 inches, as the 
fide DE fignifieth , then there is known the ſide EG, 108 inches ; 
now theſe two-ſides-being given , we are to find the third fide DG, 
fo here is made a right Angled Triangle , two ſides thereof are 
given to find a third, which to do, proceed thus , Multiply the two 
ſtdes given by themſelves, and ſubſtraft the Multiplication of the 
ſhorteſt ſide, from the Multiplication made of the other ſides, and 
extract the ſquare Root of the remainder, ſo have you the third ſide 
fought for, | ge "C4 ft Ren 


| Example in the following Triangle, 
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Having the Side DC, 12 Foot, which 
is 144 Inches :. and the Tide AC, 10 foot, 


otherwiſe 120 inches; to find the lide \ 
D 4, multiply the ſides giveh, if thems, 
ſelves, which is called ating of them: 
- multiply rheſide $4 ipebls by by. 


Ricks 126 cotherh 269% 


atheply 8 thr gc 1:0 Fs dy 

nal elf $9 'tometh it! the 'Quotient * 
-which mvit be ſubſtratted from. © 

ACh Miuitiphcition ; 88 you fee; fo © © 


cometh in the Quotient 6336 , from 
which the greateſt Square mult be ex- 


tracted, called Extra&idn of the ſquare © 


Root, 'which is 79 inches, and almoſt 
another by the Fraction , that is 6 foor, 
and very near 8 inches, 

Note , Theſe Demonſtrations , this 
and the "former, are- laid down by the 
firſt Scale, made to ſhew the Demon- 
*ſtration of a-Scale in this Book at the 


beginning. 


| Another Example. © | 


os in the laſt Figore tvjegoing but 
» the fide DE, 203 4nches, which 


unLory or multjp in it ſelf , is 
41209, © " ; 


Fd 


Ve 


Thien the other ſide "GE, 108, multi- 


Aliedinic ſelf, which quaring of it, 
-) 11664, 2s you 4 As Og. W098 


Taivs A 
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| 3 
Which. ſubſtrafted from..the ather Mut- ....; ..: 141209 ., 

tiplication',,,as 11664. ſabſtracted;, from. |, - 116647 

41209, relteth 29545 , the ſquare Root ex-- 29545 

tracted" from ic , or the lide of the. greateft | 

aquare that can be taken ixom the ſubjtra;  ,  (£., 

ftion bi rg? 17.L, and 3, which 1-34 3,1 + 256 (08 


ſubſtracted from. 303 4 the length. .qfs the ©, LG os, 
$ veep for one lie, is always the Jevgth of 03:57 RE 
the Sweep,reſteth 3 inches 2, for the Riſing - 74 
of the ling EF , and the like for any other 

Riſing. mh En © 65s 


= 
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| As if the place XZ, the Riling, thereof is required, the ſide DI. is 


43S DE, 202 inches, ., 


Nore, The length of the Sweep being found, always is one of the 


ſides,;in;the finding the Riſing of- any Timber; and 1s always ons © 


. 


the numbers, which, when, you have ſquargd, note ina piece. of Pa; 


fy * 


per by. it {elf , where you may always ſee in 
what ig is: ;ſo that, in bhe foding of Riſi ; I IZ-,.: 
after the Sweep is found, all you have to do, | 13S wic) ; 

is to know how many feet, or. inches , the 264. 
Timber you ſeek for js removed from the _____ _ 396... _...- 
np or foot of the Riſing Pw _— 132. 

is the ſecond ſide,and ip this thirqExamprn - 

is 11 foot, or 132 a& tr, from the foot © "T007 


of the line A, which fquared, is 24g: S 41209 | 


which muſt be. fabſtrated)fom :the. ſq \ 17424 
made of Radius, which in the other .Exam- 33785 < 
Þle.15.4120Þ 5:20 refterh' 23785:5 Fram? > 1:4: 1 7) Liisy 
which extraft the fide of the$quare:there- |c - | opp A 
in contained ,. and- it; IS. £54 inches and -5, "S XFX'(69' 
which ſubſtraQed- from the length of the: c /,r 15. #7985 (154 
SWEEP. , leaveth, 48: inches fax the Riſing, 15:41 246g 8014 12 
ang 48 mches,, {97:4 foot, and 3.of an ivehy 2} £ 30h @ £ 235th 's Incl 
and lp muchis the Rufingof the ſaid Finbes 1 £m 5130 2917 one, & 1 
| | ac 
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One Exzzple in the Dran%t "the ergeht of that Sweep'we fourd 
beretofore Io be 713 Fe Aha ſecktb' fi he Riſing for | 
Tier 43, ſanding" pft from the'point *E ,corfoor of the Riſing 
line 324 inches, theſe are the given Sides; then procecd 3. ſquare the - 
Semidiameter-of the SmeenT (3, ſoit makerh ſquared $083633then 
ſquarethe diftazce of the Tiftber'T'z', which'is 324 , andic makethi 
1049765 theſe ſubſtracked from the former Figores.refteth 4033837, 
the 4quare Root thereof'is 635%; neareſt; which ſubſtrafted from the 
Radius 713, reſteth 77 mches and x, and that is 6 foot 5 inches, which . 
with 4 inches Dead Riting, is& foot gtnches 3, 'an1 ſo much is the 
Riſing of che Timber 13 from the Keel. ; 

| ſuppoſe theſe Examples are ſyfficjent to illuſtrate the truth and 
plainneſs of this Arichmetical Work ;' for the truth of it, it hath 
this zo ſay for it ſelf, that it is the very exaft trath it ſelf: The 
| v6 dy" e/00c may be, that'many know not the way to Extract the 
ſquare Root,; and therefore cannot attain to this Work by reaſon of 


- wt =..+ 


-4 hat Yer'or hicdrance. 


"To this I anſwer,” There are many Books that will inſtrudt thee in 
it,rhat thou maiſt bny:, or 'borrow ; but to'anſwer thee better, [ 
will briefly ſhew thee the manner of ;ExtraCting the Square,not doub- 
jw thou canſt perform Addition, Subſtraftion, Mulriplication, 
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T1631 role oO oalovidw 2aurnr/t ie 97% 
Now then that a Square gmnber hath/its fdes-equalevery way 
>. as arethe ſides of 4; repreſentetl by :& pritks3iand you ſee that 
every way: of all the 4 ſides /it-conaineth 2, andſo2 times 2, make 4. 
w hich ts the quaring ofa number, ſo-you ſee'y pricks isaſquare, ::': 
or 9 is @ ſquare number, whoſe fide is'4 34044 times's "make g'5 + + 


but 2 times 3 is not-a ſquare number, as you'ſee ;-:t1 being bur 2- one 


way ,andthe-other way 3,that make bug 63{0 then all thenumbers be. 
. C) : 


tween 


a on. ,.then ſer pricks under every. other 
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tween 4 ard 9, are not ſquare Numbers : by the like reaſon, a 
Square made of the next {quare Numher 4 is 16, for 

4 times 41s 16, as by the Pricks you may ſee it repre- +000 
ſented here , every of the 4 Sides containing 4, makea J!\;{.0 
ſquared Number of 16, and all the Numbers that are ++ +» 
between 9 and 16, as 2 times 4, Or 3 times 4, are not 

Squares, but. have a FraCtion annexed to them z fo alſo any Number 
berween 16 and 25. are not Squares, as 4 times 52 Or 2 times 5, Or 
3 times 5 ; theſe are not ſquate Numbers, bur 5 times 
5 is a ſquared Number, and maketh 25, where note, 
that to ſquare a Number , and to extract.the ſquare 
Root, is two ditlerent things ; ; for when we ſay, to 
ſquare a Number, it is to multiply jt in it ſelf, or 
by it ſelf; or when we ſay , or ſpeak of a Number ſquared, it is a 
Number multiplied in it ſelf; but to extract the ſquare Root, is 


to find the ſide of the Square i in a Number given, or theextraCted 


ſquare Root is the ſquare Root found inany given Number. 

Thus you may conceive of the Squares of 6, for 6 times 6 make 
36, 7 times 7 make 49 8 times. 8 maks 
64; 9 times 9 make 81; 10 times 10 make. - 
100: there is all the Squares made of the 9. 
Figures , expreſſed by. this little Table an- 
nexed, as againſt each Figure is the Square 
made of them, as 2 times 2 iS 4, ſois 4 a- 
gainſt 2, as you ſee, 

Now to extract the ſquare. Root from 
greater Numbers, as from 144, proceed 
thus, write down the Sum given, as follow- 
eth, and make a Quotient onthe right hand, 
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beginni ing at the-right hand, and ſet, * | © 
ks range {eft, hand ,, under every _ 144( 
other Figure, ſo in this Number .144 con- 
wid. ; hy oo Þ there is 2 | pre N EN hed 
many F mult 'the-Quotient covſiſt.o then begin at the i 
hand of th Sum, and Gy, RN Kd greate! FE oY 
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Figure or Figures, over the firſt -prick;at the 

lefr hand, which here is bar 1', therefore © 

you can take but 1 , for 1 is always the x44 (i 
Square, or' Cube of 1 , therefore write 1 WE 

in the Quotient , and ſabſtract that 1 from 

the 1 over the left hand prick , and cancel it, nothing remaining 
write a Cypher over it, as you ſee, ſo have you one Figure of the 
Quotient , then double your Figure found in the Quotient , AS 2 
times 1 is'2 3 write that 2 under the Figure between the next pricks, 
which is the Diviſor for'the ſecond Figure , then ſay , how many 
times 2 can | have in g, over the'Diviſor ? 1 


ſay 2, therefore | write 2 in the Quotienr, - 000 
ſaying, 2 times-2 is 4, which ſabſtraCt from X44 (12 
the 4 over head, cancel the Diviſor, and the i 


4 over head, and write & Cypher over it, | | 
then ſquare the laſt Figure found in the Quotient, ſaying, 2 times 2 
is 4 which ſubltraCt from the 4 over the prick, and ſo reſterh o, 
therefore cancel the 4, 2nd write Cyphers over head, ſignifying that 
the Number given:$0 find the Roor of ; isa- jaftſquare N umber, 
the Root or Side is 12,the Proof hereof is by Multiplication'of the 
Quotient in it ſelf, as 12 by 12 make 144, which'it it be the ſame 
with the Sum given to be extratted, it is ri tly done ; if it do 
not agree, it is not true. s 6h WHLNLF. HGI G00, "SA 
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6, ſoreſteth2; I cancel the 6, and write 2 | 
over it ; as you fee; then double the Figure 


in the Quotient, ſaying, 2 times 2 is 4 ;/ this : 
4 is the iecond Diviſor ,, I write it between 25 (2 
the two next pricks, and ſay how- many 47 

" times 4 can] havein22? and 1 find 5 times; | 
for 5 times 4 i$20, taken from 22, the Fi- © Tz 
gures over 4, ſo reſteth 2; therefore 1 write &25 (25 
5 in the Quotient , and ſaying 5 times 4. a5 
make 20 3 therefore I cancel the , Diviſor, | 
and the 22, and write 2 over head , then . 
ſquare the laſt Figure found, 5 by 5 make => 
25 , taken from 25 over head , reſteth no- 25 (25 . 
thing, ſo the Number given is a ſquare. M>" 


Number. : 
A Sum of 5476 , given to- find the neareſt ſquare Root in it, 


write down the Sum, and make a Quotient and prics underneath, as: 


afore ſhewed; ſay , What is the greateſt 

Square in. the Figures over the left: hand | | 
prick? and | find it tobe 7, for - times 7 5476 (7 
make 49, but 8 times 8 make 64, 10 too Cl DIAS +5" HY? 
much , therefore I write p.in-the Quotient, 


and take 7 tithes 7, that is, 49 from 54,” foreſteth 5, which 1 write: 


over the prick , and cancel the 5 and the 4 3 then I double the Fi- 


gure in the Quotient , which maketh 14 for the Diviſor z 1 write 


the firſt Figure of the Diviſor , if there be 


more than-1 under the Figure, between the x 

two next pricks*, -and-all the other Figures,” - | TY 
in-their places, towards the left hand'; ther $476 (74 
inquire how many times [cat 1 be* taken WET 
from 5 , over head, and1 find it may be ta- X4 


ken 4 times ; Iwrite therefore 4 in the Quo- | | 

tient, and fay,.4 times 1-is 4, from 5-, ſo refteth 2:1 cancel the x 

and the 5, and write 1 over the 5, then | fay, 4 tines 4 make 16; 

from 17 reſteth 1: 1 cancel the 4 Diviſor,'and write rover 7, and. 

cancel. the other. 1 and the '7 FI I fquaretheilaſt Figure found, 
| 2 ; for. 
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G7 for ſo it muſt be atevery prick, 4 O 
times 4 make 16,which | ſubſtract from ' $x0 
the 16 over the laſt prick, and ſo I ſee $476 (74 
i nothing remaineth : that ſheweth the 9 
wt Sum given tobe a juſt ſquare Sum. r4 


Example of another Sum. 


As if 528563 be given to find the greateſt fide of the Square 
therein, | write down the Sum as followeth, and make the Quorient, 
and ſet the pricks under every other Figure, as you ſee; and ſeeing 
there is 3 pricks, it telleth, that there muſt be 3 Figures in rhe Quo- 
tient, then beginning at the Figures, over the left hand prick, I take 
the greateſt Square in 52, and 1 find it 7, for 
7 times 7 make 49 3 therefore | write down 


Gras” 


iS 
it 
3 
© 
37 
C2 
4 
19 


+ 3 
' 7 in the Quotient, and ſubſtraCt 49 from 52, $28563 (7 
L ſo reſteth 3 , therefore cancel the 52, and $9 1662, 
| | write z over the 2, as you ſee; then double / | 
. the Quotient 7, it maketh 14, for a new Diviſor\, which write 
jo | down, the firſt. Figure thereof, under the Figure between the two 
1 rext pricks, namely 4 under, and the other 
\'F Figure of the Diviſor one-place farther to © gt5./ 
i the left-hand, under the 3, as you ſee; then g#8563 (7 
8 take the Diviſor 1,as many times as you can, S Eintix 
| from the Figure 3 over head, ſo as thatafcer 14 | 


the Diviſion be made, there may be the | 
Square of the.laſt Figure-of the Quotient, taken from the Figures 
over the next prick, as | can take! 1 but, 2 times froni2 ; therefore [ 
write 2 inthe Quotient, and cancel the Divifor:, faying, 2 times'r: 
is 2, from 3;. ſo reiteth-x : I cancel the Fi- ob ; 
gure 3 alſo, and write 1 over head, as you I 
ſee : then 2 times An en ene. 30: 1 
reſterh nothing .; the: 1 cancel the fe- + 528563: (52: 
cond hgure of the Diviſor ; 4 and&8,1and) : +1114 H17 - 2 W M16 
 writea Cypher oper 8,a5-you ſet; thenthe | ) | :: #97 0 7 
next place. being-a/prick ; Imuſtſquarethe, :; | +2112 21; _ 
| . A 
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Laſt Figure found, ſaying, 2 times 2 make 4, £0 

from 5 ; the Fignre over the prick reſteth Fo1r | 
1,2S you ſee; therefore I cancel the' 5, and $2856 3 (527 
write 1 over it, as you ſee, and here isa et 
Fraction of 101. 7 


Then for a new Diviſor, double the Quotient 72, and-it makes 
1442 Which is a new Diviſor,the firſt Figure thereof write under the 
Figure between the next pricks , asthe firſt 5 


4 under 6, in the Sum; and the other Fi- I 

gures towards the left hand, in the order Fol 

as you ſee : then how many times 1 in 100- $28563 (7:7 
ver head, and 1 ſee | cannot take 8 times, for * AO 

that there will not be left, to take out the 0- 4+ 4 

ther Figures from, nor for the Square of the x4. 

laſt Figure, which if it were 8 would be 64 

from the Figure over the prick , therefore [ x3 

take but 7, for by a light examination I ſee - 7-1 

that will do, therefore 1 write down7inthe  g$g28563 (727 
Quotient, and proceed to the Diviſion thus, M3 ue 

7 times 1 is. 7, from 10 over head,remaineth 2g 4 

3, which I write down, and cancel the 10, as T4 

you ſee ;' then times 4, is 28, from 31 0- 

ver head, -ſo remaineth 3, which I alſo. write.” -  _ x33, 
down, and cancel - the 31; then again, 9; ao9r ._ 
times 4, the other Figure of the Djviſor, is 28563 (727 
alſo 28, which taken from 36 over head, . _*+* + + _. 
refteth 8, which 1 write. downover 6, and fo X44. 

—_ «the 36, and then the Sum ſtandeth as x4 

ou ſee. 5H 

? Then laſtly , ſquare the laſt Figure of the 233 
Quotient, 7 times 7 make 49, taken from . 3o2z8 

83, the Figures over the prick, -reſteth 34, 528563 (727 
as a- FraCtion., and the Sum is finiſhed : But * a2; 8 

in regard here is a FraCtion , by that it tells x44 

you that the Sum given was nov ſquare Num- | r+ 


ber ; and the greateſt Square therein is 727, 
the Proof is by Multiplication adding in the 
00-1 | Fraction 


® | 
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Frattion thus, 727 Multjphedby 727, make of 37 
528529, then adding it» the Fraftionof 34 » 735 (3 
maketh. ir-528563, the juſt Sum given, $30xr$ (4 

' But ſome may object ,, and ſay , That this 528563 (727 
is a very tedious way of Work, and will iO 0805 
rake:npid-great-deal of time: Its true it || 1 94 
is more Labqur:thanDemonſtrarion; bur the X+ 


truth of it might very';plead-for , patience ; 

to Work it ,: but it is not necellary/you perform-ail the parts by it, 
that is, in every particular :.as the exact hanging of the Waal at 
every Timber, but it-may ſuffice at every third or fourth Timber, 


to find the hanging of the: Waals ,; only the: Riſings Alow , Afore | 


and Abafr,1 would work to every. Timber there. - 

But to make it more brief, here followeth a Table that the Num- 
bers are thereio contrived to the ſame purpoſe,to avoid-the tedious 
Extraction: of the Root, and only, uſe Addition and SubftraQtion, 
only being: but a very little difterence between the finding the Ri- 
fegsby this Fable , and-by. the: Dravgbr, for in this kind:of Arith. 
metical-Work , it mattereth: not; 'whether there be 'any Draught 
drawn at. gl; er no, if the Builder only note in his Book the length 
by the Keel z. and the breadth at the Beam , the Rack of the Srem, 


Rack of the Poſt , depth of the Water ,. to Sail indepth of the. 
Hould, height of the Waals: abaft; afore-at the Midſhips, aud all the 


remarkable: things to be noted, che'may be:able to Build a Veſſel, 
and never draw a Draughr.at all, and yer affirm his Work to be ab. 
ſolutely true, according, to:Art.,'and a great'deal more exatt than 
by Dravghts 1 ſhall in few-words ſhew you the uſe of the T able, 
and ſo cogdilude.. © ls 4 & £314 216 -g Toke 
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EMA $--.1- 
. 4 Deſcription of the Table of Squares, 


*F'Q© fave the Practitioner a labour of Extracting of Roots, 'for 
here they are ready done'to'thy'hand-of purpofe, and' all the 
uſe of Arithmetick required is only SubſtraCtian, as Example in the 
Figure of the Sweep toregoing ,. being found to be 203 inches , as 
you faw it fourd betore, which is, | ſay, always one ſide of the Tri- | | 
angle, made of the fide 'D/, then knowingthe tength of'sl, 132 inch- -Y 
es, which is-the diſtance of the point; of -which the Riſing is ſought | 
at; ſeek in the Tables, under the Ticle of inches, at the head of the 
| Tables, for 132, you will find:it in the-fecond Page, and the twelfth 
-- line; and'rTighr againtt it, in. the ſame lines under-the- next Title of 
| Squares, you have 17424 theSquare made df 132, :which ſubitra&t 
E from the Square made af 203, whickris 41209, which isfound if the 
ſecond Page of the Tables; and thethird: line 3! Now rhe other Num- 
ber 17424,ſubſtrafted from 4.1209,ſ0 reſteth; 235785; ſeek:the Nam- 
| ber neareſt toitin the Table, under the Title of Square, which you 
will find-in the fecond Page, 34 1me;yow findinor. juſt the fameNum- 
| ber, for m&ead 6f LR meyrerye 9 oo little by gg,” and the 
| -Roor anſwering/tiiercto: is.in; the ame» fine!) .undevirhe? Title of 
Inches, towards. the'left hand; 'whachtis 154.5 :now'if' you take the. 4 
| nextSquare lower to theleft:hand 35ine;itis:24015,250 to0 much, 14 
| ſo you may ſeeit is nearerta-the: 3 4ipe, becauſe there it 'wastoolittle A 
] but by 59, ſo that you-tnayiſee iv. will/be'3iof:ag inch lefs thanithe . mn 
number of inches. belorigi ira ord Arrears nr . = 
more than the numbersirthe34 line ;1fothatiyon foe ifis anſwered; (| 
the third fide Do is 1 54 aid 3-of an inch,wlich fabſtrattedfrom the | 


whole Sigcep 207 laverg8Þ inches/forthe-Riſfing,- ſs you have no 
need:of extraltioniof:the:Ropts:bypthefe Tables, it ivelready dotie 
a rand; the Oakimrithar is detiweenithe inches/andithe ſynares, 

nd writtets feet, inchies ig thecheatl,ois/tb A 

an 
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and inches of the foot any Nutfiber of inches is ; as here the Num- 
ber 20371nches ſought, and found inthe Tables , inthe ſecond Page, 
and third line, juſt agajoſt ir, in the ſame line, between that and the 
Squares,is 16 11,ſhewing that it 1s 16 feet and 11 inches ; or 
it the Square were given, as 41299, found at the ſecond Page, "and 
third line, next toward the left hand , you have 16 ſoot 1 1 inches; 
and if you ſeek for it in iriches, in the third Column toward the 
left hang,'and: the ſame line , you have 203 inches: Thus is it very 
ready to reduce inches into foot meaſure, or fect into inches. 


Another Example. 


In the ſame. Figure, to- find-the Riſing at the point F, the Sweep 
deing, 203. inches, as before is ſaid, 1s always one fide, chroughour 
-the whole Work of the ſame Riſing line is 41209, as1s 'found in the 
ſecond Page, the third line, the other fide from 


the point AF,-is.9 foot or-108 inches, ww 41209 
Square is;4.1 664 , found inthe firſt Page, .and 11664. 
the 28th line; now ſubſtrat:the Square made "3 hp—_— 
of the-fide; AF, 11664, fromthe Square of the 29545 


fkde DE, fo remaineth 2954 5« 

Seck in the Table of Squares for that Number, .and I find in the 
ſecand Page, and 1 2: line, and the 6h Coluin,'29584; the neareſt 
Number to it, yet it is: 2 Jictletoo much near the i4 of -an inch; .and 
the for Peres efame line , oo + mg ney the ti- 
ile fees 3nch, you hand 1.45 4iligaifying at tobe 1 inches: 
and in one o moretothe left hand, and the fame line, you ſe 
under the title _of inches 172 4: over the head 


yourtituled jycher , -whith-muſt be ſudſtratied|/ ore. xv 5ud 
roms þ > roar ear for the!-- FTE ormug 
; which 1-2] foot, 5:inches, as:jn- TT; FLO! 


the BR Page. ofthe Table, and in the 31 ling.” R.-L8 


©; Theſe few: Examples I thinik may: he ſufficient! to ſhew the 1iſs'of 
the following Tables 'of the: Squares; the: benefit) whereof may be 
great; for-ſuch as ſhall wakeſe off the fame: If apy:defire;the 
Jogngof of the Fraftions of theſe, Squares yiwhen he Bndevhi not! - 
4u 
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Figures in the Squares, let hin do. thus, ſubſtra£; ths Figures under 
his Number from the Figures above his/Number, Mich "ſhall be the 
| Denominator, then theſe Figures given, ſutſtra&ed, ftom which the 
next Squares leſs, ſhall be the Denominator to that Fraftion. . 
As for Exgnple,, In.the foregoing Figures, after Subſtraftion, 
- ſhould have been +29533:3 the neareſt; agreeing in the Tables 4 1s 
1 29584, the next leſſer ſquare Natober in the * Tate ® is 29241, Ie 


[| is more a great deal tos little } that) the her Tr [* 
| too great ; then ſubſtratt the leſſer ſquare Nam * 29584 
| ber 29241, from 29584 , and fo reſteth 3445; < 2924 Ic 
which muſt be the Denominator, then again ſub-' v1 | 
| ſtraCt the true Number given,] 29553 ,| the mere, |" 0 
og #3, 


io | leſſer ſquare Numbercir . = "Table is p924Jdor | E-5. 

| which muſt be ſubſtratted, 1 \fay; , from thetrue Number given 

29553, and fo reſteth after Subſtradtion 312, Which 1 isthe Numere- 

| tor to the Frattion, andanuit be thus written ZZ": ſo then the Nom- 

| : ber. belonging "295845 is {171 inches; ; , ang 3; 8; parts of an |irch, 
which being ab eviatetl, LN more tan of ane ivelry, © apd 
not full Zof ene-Inch. . '. 04 cah*- |; e 

Thus he that pleaſeth may find the rifi ing! of any Timber, 

| narrowing of any place by theſe Tables, and rhe wy; of” $1 bra 

| ion , exattly roany Circle whatſvever, ut it,may ſuffice, that a 

Man, going,to! bj. bles., may 9 which Square his F gures - 

| 

| 


| greateſt 2firury with',.and may cſtimatetht difference ner enoagh 
| without-ſeeking for the: Fracyes s which wit de ny out by 
. much prattice HEH EN Oo | C35 


Þ Q9 | >; 

| | Fw Tray a able of Square Root , <ready 
| | one Inch to 1 = : Tpehes, which 55 t0!-ho Foor', 4 
7 "fi bbcoeaietihed | | 


Hs tuo Feet a 


| rakes beim 


vpn th & to-ybe- end of 
þ "he rableyourh 
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. *. Feat. 4 "IT BREE. Þþ..: eb! Feet | 
Inch | Inches | equi) laches | Sar! nt Inches | Squares L 
| I | | I | 1 41 0 3: 1681 $i. 6 9 | 6561 \ 
2 '2 4 1 42 - ou 1754] $::|] 6&6 10 — 
3 I} 9 43 | 3 7 1849 $3: 6 1] 688g 
a al: 26 Pore: filvg 154i! r9g67- 84] 9, 03) 2356- 
5 1 +$J IST 4h hi 3 [0 AMS IBS 19 Bi . 7225 
c jb $4 +48 MIbog9 | 172] (7396 
7 |: 7 A My a 7569 
"YN [3 641 48 } 4 oo| m354i 8%) + 4] 524 
9} 9 Bil 49} 4: 3} 240t' 39} 7 5] 792: 
10: 10 100. | 59-4 ' 2 2450S. _ gO 7 .&] -8109 
1, 11 I24:1t SL. | 4. 3}: *60t, 85, 7 7 ;  B28t 
s 1 TEA 4 EF E724 { þ 
1%] » oof a4} 53 1} 4. 4. 2704 {7 T3 Bycg 
13; Ss '3] 165; [209-3 *S. + 2809. .93 S , 8649- 
1 11 2] 27199] '54/| 4 6f 2916 94] 7 10] 8835 
26 4. gg {MMIII 4 ps Jong: B53 To 9 TE: goag 
36} LH 4. 256 56 4 8 3136| 96 $ 00 9326 
lo. w1fl 4 ol fig] 8 x|. 2s 
o4 "=D. — = 58. _ Sp; OP a+ "98 $2} $604 
i9 {1 © 5] 4360} 259/14 1 3q8r} 5g 12 3-| 9801. 
20-| 1 8| a2| 60. | 5 cal 360809" 8 4; toons 
3, | 3.7 gf "A811 68 4.15 af 3parfaon | @ 5 | 19201 
3&4, 7-10 $1. $1.5: b, C | 1cgaz 
23:1 1 nl 539. | 63.1... 5 8 7 | Lo6oy 
24, | 3 "op 570 6415, 015-84 0886 
"age [22 2:2 5 ahi» 0 Arn thy 9] "T1023 
2 Fae a+ iy" 2 | 4 © to 
dil 3 4þ 50994 87.1 35 $32 
38) * "4 " 8 5- 4 9 00] 
29 2 5 $44 | 6g 5 7 3 
30. | >» $&|]. gou| 70| 5 p.."E 
TT A ARA 9 3 
g. | = Uh- [3024.4 95.4 ©: 00k +. ++ 
4,39, |-Siciigy 1209; :199/1 4766 I ag-4 MS 
36 4 %\. 16&$1-. 2456 Page | i 6: If; ' 9 6 
+ |..2, 33]. 2225 { 75 | 6 3}|.. 59254 +7 
7 Wy ..129EF|. 76 6 24 70s s 8] 
Fs I 3 og. VY _ 4: 7 . * \ 
464 8 136g JT 6 2}. bt ! \ 9. 9 
3» | 3 wh 1944. PIE Ts. 2.Þ) Rac; Lb EARLS 
+Þf } 4. 3]\ + mong be; 4.4 ” 6% © | 9* £2 | 
Fr { 4) 1600! t0. 6 ©}; Eqpot a0. ji” © 
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= 


Feet . | 

Inches Squares 
16 1| 14641 
Io 2 | 14884 
io 3 |45229 
i9, 415376 
10, $5 | 15625 
10 6 |15376 
lo #7 | 16029 
io B8| 16384 
lo 9g| 16641 
10 10 | 19605 
Io 141|17161 
it co [1744 
It 1 | 17639 
It 2| 17956 
is 3 | 1bawg 
i: 4 | 18496 
it 5 | 18759 
i, 6 | L9044 
11 »9[ 19321 
1s <8 | 19600 
F 9 pioght 
11 10 |20164 
11 ay 20449 
12 eo |20736 
12 1 | 21025 
12 23|21416 
42 3 ; 31609 | 
12 4 21904 
13 xs | 22201 
12 6 | 22500 
12 + | 2280r 
12 +42 |-23104 
12 gl 23409 , 
127 10| 23718 
12 11 | 24025 
13 oQ| 243360 
13 x | 24649 
13 a |.-24964 || 
EY 3 | 25391 , 
13 " "25 @0( 


= 


i 
| 
h 


Inch 


| > — 


161 
162 
163 
164 
165 
156 
169 
| 768 
169 


199. 
200" 


Feet | 
Inches | PP hs | 
| 13 5 | 2592L 
13 6 | 26244 
13 7, 25569, 
I3 g T 269 56 A 
13 . 9| 273225 ,, 
13 30 | 27556 
13 -11 | 25886- 
14 GO | 20224 
14 1] 283564 
14 2; 28909 
ig, 3'] 29241. 
14. 4 |22584 
14. . 5 | 299:g 
14 ©6[ 30276 
14 7:| 30625 * 
14 $8] 31096 
14 , 94 31349 
| 14 , 10 $5688. 
14 1! ] 32041 
is. 00 [32490 
| 15. 1] 32761 
15 2] 33124, 
| x5 3] 33438 
Is 4] 33856. | 
Is 4 34925, 
I'5 ENS 34 
| 15 7} 34969 
is 135344 
Is 10 |] 36100 
5 IT, 35481, 
16 09 | 3-854 
16 2 | 37249 
16 21 37636 
16 z |] 38025 
| 16 4] 39416 
16 + | 388% 
{ py 6 1; 
16 24 51 
| 16 8 ' 40000 © 
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201 
202 
2903 
204 


206 


4 207 


208 


209 
| 2i0 


2i1 
212 
213 
214 


Inch 


205 


38- 
Feet | 
Inches | Squares 
$6 9 qoqot 
16 I- | 40844 
"16 ' 11 | 41209 
19 00|4 616 
17 I 42025 
19 242436 
+7 3; 42349 
17 4 | 43254 
19 5 | 4368: 
17 6 | 44 00 
17 7 | 44521” 
[#7 , 5 | 44944 
13? . 9 | 4$309” 
| 17 r9 | 45796 
47 11} 46224 
18 o| 46656 
48 11! 4z08g 
18 2]-47524 
1B 3] 47968 
| 18 4] 48408 
18 <5 49845 
3 6][.49204 
is 7] 49729 
48 - 8] 50196 
18' - 9g] 5062 
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429 o| 52984 
19 1] 5244t 
| 19 2| 52900 
iS 3] 5336+ 
19' 4]. 53844 
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I9 7, 5523S 
ig 8| 55696 
19 91] 56069 
ip. 107 $6644 
IÞ* 11.1 Spins 
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If "EY The E: - Conplear hiparight. 
inch |. Inches, - s9 es [, Inch | | hebir  g Feet 
"T7 5 Wig "Tr: ES ; Fer Inch | Jnches | Spur 
7 ——_ : a —rnfios 4% $ 
_ 243 | 20 I [586831 "231 | 3} T- © Hr —— 
243 | 29 ' 2 58564 [282 [23 5 7836s 3243 |26 = 
= 1] 23 64 7135241312 , 9,510" 041 
243 FEY z3 | 59049 ; 283 | 23 7 Kod: | 4 26 10] 10368 
248. % * 4 19580, 244} 423 3: 20852 | | [32- 26 11 {104329 
= boy L p i O25. . | 285 23 9 ] J122; X.. 27 % 0 ,I94975 
: $4 7'Þi 's FS . +236 "233 © to ; '3 4 ſ 47. I lo562y 
$7.10, T2099 | 287'f*23" 114] 1326 320 727, 2 106276 
249 [2) $[61 283 369 | 327 12 76 | 
2 [20 9 [bioor, | 289") s* off Jap 1358-127” 4 [00999 
259 29 a '6 6-4 209 [24 1] $3524 © 3r9 |'27 7, 4207584 | 
J 4 1 : 20s 2 99 24; : | $41 © ' 330 Fat 5 1O8241 
20 $4 , 199% 290 | 24. 3*] 84631 | 331 rH 6 | 103900 
: $1 $3504. , 292 "24* aff 8526; TX: 2 | 209561 
243 | 21 £, b4oog, [293 | 24 5 6 4 1332 }37 8] 110224 
0 ug | 2 | 643t6 294 "| 24 & $6828 417 4.27 9.| 1108389 
2.56 4 ; 34 449+ 44 24, 7 | b79525 335 pt 46) $966k 
257, | 21 5\ oa 1237 24 8] $7616 1336 Sites ineht bp 
258, | 21; 6166564 | 298. *24, 9] 82091337 {28 1 9596 
269123, 7: 57084 299* i214 "Y) 88804 | 338 | 28 2 055309 
Je, * J; 21 F 214 1:7 | PP. 1142 
EE SEE EEC 
-2x* 9.68121, ,1307* Jing * nf Pit 38% 1,50; 4 T. | 
252. [23 10|6 1391" ]* 25 * ff g06a1 1302 128 F. 115600 
£4425 o.| 8644. |392' 1 25 2] $h P42 ' 28 S, | 146281 
254. By 5558 wm; %- £ g18cs, 343 | 28 6 | 116964 | 
22, ug w_ Tok as »<| 92416 | 382 2! þ | 227349 | 
[IS JE in [8 a8 on fl 
©: 47 Wo (1.2 2 j 4 ” 1,99, 10,] 1197) 
ws 3. 4.71524 1] 308 27 Ti wry [is 2d I RTer | 
270. | XY 19-7 3 I 309 | 5 9 4} 349 [49 o IzlIog | 
2% | 12900 || 310 | 25 10] gS100| 35c Xs I | 1218c3 | 
2 . 10.7508; 31: | 25 1 | 9672135! Ry % | 182.503 
210 [73988; 1 305, [ 36, © 508 1B Bs 4404s 
274. | 22 K. 0508 313. "26 LI | 97969 353 . Dy 4-] 12390g \ 
hay reyes (91 | 26 2 99225 4 [9 &| rages 
1 ” 26 TE-| i, ©®| 33531 
T1 tfrbrg [ng | a6 140-6 
$713 foie [on | a6 fron [ark ap 01 tf 
{4 177284 | 318 | 26 6 10112 9 9 | 127449 | 
79. þ.23 31.7784". | 319: | 26 / = oY 358 | 29 10 | 128164 | 
a8O.,\23. 4 [$400 320 ! 26 + [761 ] 359 29' 11] 128881 
Fs p20" 102499" 360, 1. Mk 29600 
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The C ompleat Ship-wright. 
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>139321. 


[31044 
131779 
1324975 


| 433225 | 495 


I33956} 


1 34689 | | 4Q7 x 
| 135424 © 428 
135161 | 40) 


1 36908 
137640 


139129 1413 
139896 | #14 


140525 } 
141575 | 
142129 
142984 


+ 143641 | #19 
| 144400 
145161 
145924-| 
146689 - 
11474565 - 
4143225 


149006 


| 249769. 
12350 544 


151324 
152210 
152881 


| nd eons 


154440 


155236 | 


156@25 
156816 
I 57609, 


158104 ; 438: 


I 59001 


160000-! 440: t 
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421 
402 


. 429 - 


423 
424 


j 425 


419 
+411 


415 
: 416 
417 
: 418 
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428 |. 
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423 
424 
435 


426 
427 
42.8 


430 
431 
432 . 
433 
434 
' 435 


436 | 
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Inches . 
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33 
zz 
3.3 
33 


.33 


33 
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34 
34 
34 
34 
34 
34 
34 
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(EV) DET 
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Wo 
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. 


Wa 


160851 


l 161504 


: 15249) 
103216 
164025 
164336 
iS 5549 
165 464 
I67281 
153100 
t68921 
163744 
175569 
171396 
I72:25 
173056 
173889 
174724 
75561 
;1 76499 
1772405 
I78a84- 
178959 
179776 
I8962g 
18 1476 
182325 
183184 
18424. 

184990 
18576. 

185524 
18779 

188358 
I 89825 
190996 
Il'.0960 


_ I91044 


192721 


193509 
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472 - 
473. 
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473 
476 
477 
478 
479 


480 


37 
Feet 
Inches | Squares 
36 1 9] 194431 
35 19|19:354 
36 11 | 196249 * 
33 - ©] 197135 
7 ; I etoay © 
37 2] 198916 * 
37 3 | 199809 
37 4| 200704 © 
37 5 | 201601 © 
137 6| 202509 
37 7]20340t 
37 B8| 20430q 
37 - 9 | 205290 
1.37 -10 | 205136 © 
37 11 | 207025” 
33 0| 207936 
33 1' 203849 
38 2} 209764 
'38 3} 210684 
33 4211650 
33 S 3 212521 
39 6213444 
38 7 ( 21:369 
39 - 8] 215096 
zs: 9. | 216225 
38. 10-| 217156 
38. 11 | 218039 - 
39+ 0] 21g024 
39 I] 219961 
39” 2] 220905 
39 3} 221841 
39 4] 2227984 
39" . 54422372F 
39 64224656 
39 * 7225625 
39 8'] 226576 
39' 9227429 
39 10 228484 
+39 11 ſ22914r 
--40r 0230400 
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: z% The Compleat Ship-wright. 
3 Feet [ Feet | | | Feet ,- 
{ Inc þ Inches | Squares Ich \ ' Inches | Squares |'I. uh | Inches | $ guares 
: — I. tos PE a cumin _— 4 
 Þ 4% ] ,o _ r| 231361 |52r | 43 $ [271441 1563 | 46 9] 314721 
= * 432 | 4o  2| 232324 j$22 | 43 6] 272448 [562 | 46 10] 315844 
FE 483 |.,o :3\233:89 [523 | 43 7 þ373529 | 563 | 46 11 | 316965 
b-. 43%4 | 40 42342561524 | 43 '8 |} 274576 | 5364 | 47 © | 318096 
: AB5s | 4o 5g [235225 [525 | 43 937560; 1565 | 47 1] 319225 
I 486 | 40". 6| 236196] 526 | 43 | 10] 276676 566 | 47 2{\z320386 
. 4387 | 4o #1237169] 527 |-43 11 [2777291567 | 47 3 | yargfy 
R 488 | 4o - 8 |-238144| 528 | 44 0 | 278784 568 | 47 4 | 322614 
JA 489} 4o 9 | 239121} 522 | 44 {280241} 569 | 47 51 323:6r 
z 490 |.40 1Yo|2 0100] 530 | 44 - 2 | 230999] 570 | 'g7 6 [| $24900 
F -491 þgo 11 | 2409811531 | 44 3 281951 [571 | a7 =» | 326041 
S| 492 | 41 0©| 242264 |532 | 44 4|j284024|572 | 47 8[ 327184 
'f 493 |.4: 1 | 243049] 533 | 44 $S|2870891573 | 47 gf 328329 
4 494 |} 4x 2 | 244036| 534" | 44 '6|285156]574 | 47 10 [335276 
4 496 -j 41 3 | 245025 | $35 | 44 7 | 286225\ 575 | 47 11 | 330625 
"F 496 | gt 4 | 245015] 536 -] 44 812872561576 | 48 of 31760 
Ii 497 | gt F | 246609] 537 | 44 9|283369|577 | 43 1|[ 332929 
2 498 | .q1 6 247004] $38 | 44 20 $ytyaet how 'qs8 2 | 334048 
'F 499 1-91 7 | 249001 $39 | 44 41 290521] 579 148 \ 3] 335281 
þ 309-| qu. 8 FE rgeat 542] 4f © 01 2916001580 1-48” 4 1g;5400- 
1 S01-| qt 9 | a$100r} 54] 45 x | 292684 ] 594+ 4% $5 1337561: 
3 $22, | gt +10} 252004] 5435] 45 - 2| 293764") 582 | 48 * 6] 338724 
x 5dz. | qt +11 | 253508; 547 | 45 3 | 2:4849 5363 | 48 7 | 340089 
LY 594. | 42" 0|254016, 544 | 45 4295936; 534 | 48 81341056 
34 $23 | gz 1} 2$5$025| $45 | 44S 5 297025 | 535 | 48 9g] 342205 
wg 596, |. qz 2J2 6036\ 545 1 45 65 {| 298036: 585 | 48” 104 343396 
33 597-1, qv i 3 1257049 | $47 | 45 _ 7 [299209 587" | 48. 11 1344609 
27 593. |, 43 nr $4] '45 8 300 JF | F88 | 49 071345744 
i 509 |,4»>i 5f259082 | 549 | 450 94 30140! 589 7 49. 11 3456921 
45 $i0 |. 42 $\ 269100| 559+] 145 120} 302508, yg© | iap 24 348109 
A 544 | q2- 7426111 | 55t 4 11 4 303501; go | 49 31 349281 
F $12- | 4. 84262144 ' 582 f 45 04304704, 592 -] '49 44 359464 
if 3-442 94253169 557 | 45 19 30 859. $934 4p 541 351649 
ni Sie, 424 104 264196 594 | 46- 24 306946 | yr (f gy 65352836. 
' 5d oh. þ 6+ #1 [2.5 FTF 55] 45 34538025: 5991 49_ 71 3539973 
1 $16,þ-.435 04166256 $56] 46 . 41309136 | $96 | 49 hg 
I: $17 4 43+ ht yam $7 |] 146 54310243 | 997 | 49 99 355499 
1 $18 | 43 - 24263324 53®Þ 46 61311354 | 593 + 49 101356604 
: $lg | 43 34269362 34 «96 4 ge 595 49 11 5-3 58804 
528 | 43 442704% $60"? 146 $4;313608: 699 "yo of g6000es 
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The Compleat Ship-wright: 29 ' 
| Feer Feet - Feet 
Inch | Inches | $ quares hich] Inthes Squeres | _ Inches | Squares 
821 50 1251101] 647 | 533 5 410881 | 681 | 55 9545376: 
602 | 5o | > [362404 1642 | 53 5 412164 | 652 | 56 10 | 455124. 
603 | 50 * 3'} 363609 | 643: | 53 7 | 413449 | $33 | 56 nt | 465g8g 
604 þ 50 4 {364816 |644 | 53 #1414735 | 3384 | 57 0 [467856 
603 | 50' 5 | 366025 | 645 [ 3# 9 416024 | 685 } 57 1 | 469225 
606 |} co 6&7} 367236 646 } 53 10 417316 | $36 | 57 2 | 470556 
bor | 50 7 | 368449 | 647 | 53 11 [418609 | 087 | 57 3 1471939 
608 | co 8 | 369664 | 648 | 54 01 429994 6388 | 57 41473744 
609 | co 9 | 370881 | 649 |.54 21 | 421201 689 | 57 5 1475721 
610 | 50. 105 372100 650 | 54 2» an 650 | 57 6 | 476790 
611} ol 11] 373321 | 65 | 54 3 | 423801 ae} 57 71477841 
612 | 51 0Þ 374544 | 653 | 54 4425104 [692 | 57 B [478864 
613 | '5x 1 | 375769 (653 | 54 5 | 426403 693 | 57 9 | 480269 
| 614 | gr 2'] 375996 [654 | 54 6 | 427716 | 694 | 57 10] 481636 
' 615 | 54 3 '655 | 54 7 | 429025 | 695 | 57 15 1 482825 
616 | 51 46 656 5s $1 430336 | 696 | 58 0 | 484886 
617 | gx. $ 54 9| 431449] 697 | 5* 2» | 485809 
| 6:18 | 5x4 5 ' 658 | 54 1O 433969 698. þ 58 2\ 437204 
619 | 51 7 639 | 54 11] 434181 | 699 þ 5® 34 488607 
620 54x BY 660 | 55 0 435%00| 700. | 58 4 | 492000. 
| 621*|'sx 9! 66x | 55 1 436921 | 701 $2 $ | 49 1gor 
 . 622 | gu 10 [662 || 55 21 438744 | 70> p 58 6] 492304 
| 623" Uot' 20 663 | 55 3] 439569 | 3 | 53 21 494209 
| '624'| 525 of 1 664 Þ 55 4] 440996, 704: ſ. 5 8 | 495616- 
629 gu aÞ 665 | 5s $1 442225 [705 | 58 9-4 497025 
| 626"| "5 2 665 | 55 61443956] 706 | 58+ 10 498436 
627} "52/1 3 667.] 55 7 | 444889 907 | 58 = 493849 
| 628'|'5z 4 668 | 55 $-| 446224 | 708. þ| 59- © g01264 
629 [52 ff [569] 55 914975611709 PF 59-2 502684 
| 630 |* 42+ 6396900 | 675] 55" 10 [448900 | 710 | 59. 27 504300 
| 631 f*52. 7 Ou] 55 13-]"55024t | IL | 59 34 go5gar- 
| 632 | "52 $ :[@7x. | 56 0] 452544] 712 | 59 44 506944 
E- . 673: * 56 r} 452329 713. þ $59 C* go3669 . 
| l614 f 56 21454276 | 714. } 59 6} 509995 
1694 þ 56 31] 455635 | 715 Þ 59 77 L122 
1695 | 56 44 456996 | 916 | 59. ® gt 
; 679 | 56+. $1 458329 | #17. | 59 915140 
-6985-Þ 56 67 459684 | 738. | 59 101515824 
' i | 69 ' 56- 9 | 4610417 | 719: | 59 It | 5a6g6r: 
\ ) 680 .| 56+ 87 462400 | 730 | 60. o. 518400 
| 
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16 #F 577605 ag : 


Feet * | 
Inches | Squares hich 
60 un | 519841 | 751 
60 | 2 | 521884 | 752 
69. 3 | 522729 | 793. 
60 4<} $24176 | 794 
69 &F $25625 | 705 
69 6 | 526976 | 709 
| 60 7 | $28523 | 707 
60 #8 | 529934 | 705 
60 $| 521421 | 729 
| 6D - 19 | 522500 | 772 
60 11 | 524368 | 777 
6t © | 535344 |,772. 
| 6x 145372599 | 773, 
62 2 | $33656 | 74 
[ou * 3 | $40225 | 775 
61 4 pope | 5 
1958 Fj 
; 61 6} 64546 77s. 
6 74 349031] 979. 
- 61 8 | $47600 ) 780, 
6t 941 $499399 | 786 | 
. 68 4 hed 7. | 
» 6x IT 1Pg: ; 
| 62 0 503056 784 2 
62 © | £5 5035! 785. 
62 | 555546,] 756 
. 62: 34558009 { 787 
62 415 5:9594, 788 
5s $43 1909 | 7>» | 
Þ 62 6 A599, F300 y 
> 63 71 164901 ' 754 4; 
- 62 $ | 555504 To Þ: » 
» 62 _ 2B 7.93 
> 62> 16 1558519 ' 754 
} 6x 18/4 $90025 | 795 » 
6p £7 $74530 798. 
6p £ 3049 797 > 
| 63 © 3 | 576088 , vw 


N he Compleat Ship-wright: 


Feet [| | 1 
Inches | Squcres Inch 
63 $5 | 579421 | 801 
93 6 | 580644 -1n 
z- 7 | 582169 | 993 
63 F $8 3696 | 5 

9 | 585225 805 

© | 586756 | 806 

t | 588289 | 307 

I | 591364 oſs) 
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4 

4 

5 

6 

7 
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2 
3 
4 
5 
» 6 1] 656409 
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oO 
I 
- 
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9 | 641601 


O: 642204 


I 4.644309. 
1©454 5, 
1.5480: 5 
| $4983 
4 $55:243 
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| 554481 


9: 


10,þ 6382276 
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$4.69: i 2243 
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88: - 
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&X 
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777161 


271924 


779 83 
781456 
783225 
784996 
- $6769. 
7388544 
7929334 


792109. } 
-7 93081. 


795604 . 


797449 
9799236 


$01025 


: $0284 6 


804609 
805994 


ST 
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808201 , 


_ 810000 


81:01 
813604 


- 815409. , 
- 817216 , 
- 81gozy,, 
 $20836 

$22649- 
824464 . 


$26281 


829921 


831741, , 
. $33569 
1. 835369-. 
| $37225 | 
. $3905, 
9, ; 


3407 


_ 828100, 


- - 


842724. , 


84456, 
346400 


_— * v 


# » - 
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h w . ' 


Squares 


847241 
85008; 
$5,1929 
85.3746 
855625 


$57479 


$59329 
861184 
$6304 


, 864909 


| 


= 


4x 
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Inch | Squares 


4 


' 


| 


923527 


935089 . 
937924 
939661 
94 9900 
$47741 
9447834 
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42 | | | 
LL edtulloenbe tak i biBqeriy! Inch *\ Squares 1 
"OY Squares | leck\ Eynares'+:f, -'7 SHO Þ arerfes EH RAIY 
Bo #2 - | £1of 681 w8x | 2163561 '] 1t2x |: 1255641 
UpleS 10p20nh ws het I; 64 -} 108# | 11170784- ries + 01904 
i=do2F 1004904 | 1942 14 {46M 108p | 'F172889 || 1523" {7 1261029 | 
Og ne Lo $40 fodg -þati l,ogd3 1] rangt ts 1962398 | 
"$0034 Lop3H1t | pac ty P30] lo85 *| *r1792857 1425]: 1255625 
160g Þ 1210075 | 1 w a 46 98- 10386} 1179396 1126 onto 
ee es | ey} <reptzcy 4 jo8#:Þ-11315695\ redy: | 1270025 | 
' 10d7 } 1914049 $047” Free! | 1088 *C183744* || 1128: 1272384 
4608} 19160 4 | 1048] "1699304 hoogi|3r1 85g || wy 4: 1274641 
We ts, hp ng ee) Oe par} $5 '#<1188 198" || 9430/4 1276900 
ror} 1920100 | OO [ri $4540 091-141 150284? | i314 1279461 | 
| ode Cert fenrloan | and iattacs | 
10149 1924104 re lot ioticy:: 1998 ]-i2945449 | 1433 | 1:83659 
.x0ry} 1926196 tp 16 on. $ hog 6. nAzy | 1:85956 
T6194; 192 #196 MEER ce} 1199025 rfizys | 12 Bazg 
vot54 1035225 pris X = 1201246) || -#+56<þ 1287qg6 
| 10345 -v14 26460 1 ogy8*< 3295 ;| H9;8'} 4294994 
103 144 ? 99: | br obet 4 42 78045 | Yizg'} 1297321 
1038361 4 _—_ > PIP. 12joow-| 1149, 1299640 
$| 1045360 - ny — $? ' 4212201 | tigt'} 1301861 
rw 1047441 | 6 FH - 34g ; ED 4: 4214404 +142+ 1304164 
Fae 1p44784 | (0521212 694] 1163/1: 42.6658 | 1144} 1306499 
2 het2 et Re] 3 nn bel | 1ege 
, of 1. 2 2 T25-) I 
Peatee 1o&y © 64 Wee pet 4 WE 42h1995 _ * 54 vi: 
152596 pore 4 $4440 ow 14225449 | 1447 |] 1315509 
'þ 56784 my ; M 2561 ade+  o 1229981 1149 1 4320201 
Ib58$43 = * he AFR wb 4 + +1 232T00 1150 1322502 
1660 444% T: 47 _ | knee 2234jit | 1451 \ 1324801 } 
n Lo66961 $0#23 244 w-_ p be of 1236 $44 1152” 2327 fog j 
1 1þ$ 624 LOF 1 4 "FBTF + 228966. 1153 I 2 329409 ; 
»þ5 $89 73 Ss. . Ws / | $154 11351716 f 
lbSgr 56 36-1 22q262P. | ix; 11334025 | - 
| 36 | 1672296 | 40 3245499 | 1136”] 1336336 þ 
| 1073296 + 2247689 | 1157' | 11358649 
W 1075369 aofi4 r158*| 1340964 | 
þ 1 1077444 1252767 | 3459] 2343581 ) 
b 139 10799321 + 142544-S ' 1160 | 1345600 ? 
=, © +940 1081660 Ns -\ 
: Inch 116; [ 


The Compleat Shipwright. 43 


Br Inch Squares T inch | Squares | Inob | Sitares | Trch | STuares 


| oo i. ip 


; 4 Y p j 5 «kat T7 EE WR TE? 
1161 | x347921 | 1196 *1430416 p 123, h $14361 _ wk 5 
©1162 | 1350244 | 1197 | 1432809 1232 | 1517824 | on $9.2. v. 
| 1103 | 4352969 [13190 Þ 14352041; }obea go 254943Þ of, 1348, T0979, 
He 1164'| 1354396 | 1199 | 1437601 1234 | Lange el 1209 |} 160g36r 
| I165 | 1357225. | 1209 | 1449909 |\\1235; F,15P$3 25) ||; 11279 :$k4900 ; 
, 1166 1358556 | 1201 | 1442401 12736 | 15275656 | 1271 . L 15441 
1167 | 1361689 | 1203 | 1444804 | 1237 1530169 | 1272 |,"A64 $4 
1168 | 1364124 1293 | 1447209 1238 | 1534244 | 1273 162a529 
1169 | 1366921 | 1204 j. 1440616. | 123g | 1535121 1274 |, 1622296 
1179 | 1368900 | 1205 ' 1452025 | 1240,| 1537605 1275 | 162562 
| 1171 | 1394240 1206 1454436 I241 © ; 1 540081 7Þ 1276.-] 162847 
1172 | 1373584 | 1207 ; 1455849 {1243 : 3 $43$564- 4 11277. | 1639729 


- 
-—_ 
a 
I 
\ 
A. 


0173 4 1375929 (3298 4.,1459264-;1 1243 | L645948; | 1273.1 4 $9498 
1174, | 1378376 1.1209 | 1463681 (124 4.| 13487335 .1 1269-4 1630840 
thy 5 [380624 1210'] 1464105 *| T245 | 1550025-"|- 4290+} 1658499 


1176 | 1382979 | 1211 | 1466521 | 1246 

1177 1383339 [331k 1463944! | 1247 "|: 24580, 7. 

3178 | 1387284 mor h5 peer | 1248 45 $4 ci 4923 7 345999 
| 1390041 | 3214 4 29; £3248 <1 

1180 {ed 0 1245 | 149625 ;\; 1250 

2x8r 1394761 11216] 2498656* 12517} 


= 
I 
© 


1483 1 { ; 121; 3 .2g$ 924 1253 Ct Y 1Þ 46 $944 
rib | 1901158 [3919 | pa8aget, | 3219u| 2572418 | 12g | a6hrret 
385 | 1404225 1 4230 HH I 19861] age 1664109 
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' Stebing| how to PRR a har by ſeveral FEY] ta 
make it rounder a than at the ale and oo the 


fare. | 


F any be i Hove a Riling- tine rounder aftward than it is 
at the fore part of it, they muſt proceed:thus : Firſt Work by 
rhe Sweep that MP would have firſt, and then begin again, and find 
the other Swee they would have the'roundeſt : An Example 


of this will ic more plain , as in the AOHLg Figure! will ap- 


P Let DE repreſent the kngthof a ridng-line EI; the height there- 
of $ foot ,0n the afeer'cnd thereof : Fiſt, Find N, which & 444 


This | 
neo voy woprangF ny 240. Toches gud be di- Q 


"0: L fobt;-or g6 inches verhaineth in the :- -c no {oo 


adtient 620;to which i EY - | 
the Riſing,asis afore ta gg 


$96, which is.the Diameter of the we ng Circle ; A 


dir 


half thereof"is 348 inches, whichis 29 foot, as you may ſee by 
iding it by 1.2; or elſe, if you turnto the Tables, and ſeek under 
the Title of Inches for 348, yau will ſee in the ſame line, toward = 
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| The Compleat Ship-wright. 45 
left hand 29 feet, which you will find in the third Page, and the 28h 


- line-the ſeventh and eighth Column , then 1 work by that Sweep 


to } of the length of the Riſing-line, or 12 foot of the ſame 3 at the 

point C it is repreſented, at which point 1 ſeek the Riſing CB, I ſeek 
m the Table for the Square made of 144, and [ find it in the ſecond 

Page, 24 line, at the firſt Column; and towarls the right hand under 

the Title of Squares, | find 20736, which is the Square made of 144 : 

then I ſeek for the Square made of the Sweep, 

or the ſide AB, 348 inches, andl find it in the 121104 

Tables to be 121 104, from this 121104 | ſib . 20736 

ſtraCt the other Square, made of the fide DC, —__—_—_ 

144 being 20736,and there remaineth 100363, 00363 

whoſe Root | find in the Tables, in the third | 

Page, and the 37h line, and the ſixth Column, 1004 39, which is too 


much by near 221 ; but the dther Number afore it being much more 


too little, the Number anſwering hereunto is 316 inches, and near 2, 
Subſtrated from 348, the whole ſide leaveth 31 inches ;, or 2 foot 
7 inches 4 for the Riſing at the point C- Now to make a rounder 
Sweep aftward on , or at the other ecd of the line, as from B to F, 
which runneth higher up, or Roundeth more, as from 7 to F : Here 


will be ſomerhing more of trouble to find the Sweep that ſhall ex- 


atly touch the two points aſſigned, as from ZF, than to find the for- 
mer Sweep. Now the Demonſtration will ſhew it to be:thus.. 


The Compleat Ship-wright. 


DIG ex 144 whes' C FE HO roles 
k 21 7 


Let pad” hothea. hea points 01 to which the Sweep is conkoed totouch; 
or I om B to F, as you ſee, and ſo you have « Right 
lene tye-retipr bf I ey mecca eu to be Swept 


- with 


by bathe ſecond Sweep,and the fide HF,the height of the ray” 


» 


The Compleat Ship-wright. _— 
with the Subtending ſide BF; then-a ſtreight line drawn from the 
middle of the {ide BF, and perpendicular, or ſquare,to the ſameline 
BF, and extended, till it touch the ſide DA,the place where it touch- 
ethſhall be the Center of the fame Sweep, as is the line G#, paſling 
through the middle'f the fide BF, at the point 0, which to find-A- 
rithmeticAly, proceed thus, Find firſt the length of the ſide BF, as 
beforeis taught, of two ſides of aRight angled Triangle given, to- 
find the third ſide , which will be found to be 134 \, inches, the half 


- whereof is-67 inches from B to.O,then if a perpendicular beilet fall 


from O to the line BH , it willcut that Baſe line alſo inhalves, as-at 
the Point P. being 48inches: Then again, find the fide OHand that 
will be, in this Example, equal to the fide BO, but in other caſes it 
may not ſo fall out : So'then thoſe 2 ſides being known , as the fide © 
OH, 67 \ inches and the fide PH; 48 inches, and the whole length of 
the ſide KH, 240 inches;you may then Work by the Rule of Three, . 
ſaying, if 48, the fide PH give 67 {inch for-the fide OZ, what will. 
240 give, for the KH, as thus, "5 28n] 


240 2 
67”: - 240 
bi 4-135 | DS 6 VLAN 4640 | 
If 48 give 675 what will 240?- 1680 © © x6&o89 (335; 
| 9 =T 1440 4838 "lg 
| 4# 
16080 


If you multiply the two laſt-Numbers together, . and divide the 
firſt Number,-you'will beget in the Quotient 335; for the length of. 
the whole ſide 6H, ooo Eo ; RIETT | 
- There neglected the inch-in this Multiplication, for the } inch. 
ſhould ſhave” been Multiplied into the 240 , by adding to the Sum 
116086, -120; the half of 2409, and it maketh 16200,which divided by- 
48"; maketh 3377 inches for the- whole fide GH; So _<« 
theh theſe 'rwo; ſides being found , find the ſide 'GK , 1[T3569-. 
thus,as before is taught, look.in the Table of Squares for $7600 >. 
the Square made of the ſide 337, and it will be 113369, TR”. 
from which SubſtraCt. the Square made of 240 , tte. $5969 | 

: | | other: 
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48 The Compleat Ship-wright: | 
other ſide being 57600, there reſteth 55969 z as you may ſee, for 
that Number ſought for in the Tables, and you find the neareſt Num- 
ber to it, to be 56059, and the Root of it to be 237, for the ſide 
GK, to which muſt be added the Riſing of the point CB, 'or KD, 
Which is all one, and is as we found it before to: - 


be, 3 1 4 inchesadded to 237, maketh 263 ; inch- 237 
es, or 22 foot 4 inches ; ſhewing, that at 2 2 foot 3t # 
4 inches, from the point D, towards G, will be 

the point where the Center of. the Rounder Cir- 268 


cle ought to ſtand : Then again, you have the - 

ſide G K, found as before to be 237, and the ſide KB 144, andif you 
work as is taught before ; but remember that if the longeſt (ide 
be ſought for , as is now in thelaſt ſide ſought for , GB being the 


| longelt ſide, you muſt add the ay goin of the other 2 ſides to- 


gether, and the Square of thoſe 2 Sums ſhall be the longeſt fide G3, 
277 iaches,' that is 23 feet 1 inch, which is the length of the ſecond 
Sweep, and ſo have you the length of the Sweep. The ſame order 
you may obſerve to round your Sweep, as often as you pleaſe. 
If any have knowledge of the DoQtrine of Triangles, it may be 


+ found more ready : thart.[ leave to thoſe that know the uſe thereof, 


Note alſo, that when you ſeek for any Number in the Tables, take 
heed that you mind the Number of Figures you ſeek for, to agree in 
Number with thoſe that direCt you to ſeek for them. 

As for Exarple, In the other Figures above mentioned, 55969, 
they are in Number 5, by their places, as you ſee; then repairing to: 
the Table, 1 find 559504 3 bur telling the Figures, I ſee they are in 
Number 6, but ſhould be but 5: therefore-this Number, repreſen- 
ced in the ſeyenth Page, and the 28h line, and third Column, is not 
the place | ſeek for z then I turn toward the beginning of -the- Ta- 
ble, till 1 ſee that the Columns of Squares contain but 5 Figures, and 

there ſeek the nearelt Number agreeing to 55969; and in the ſe- 
cond Page, 376 live, laſt Column, I find 56069, the neareſt agreeing 


- to it, which is the place” anſwering to the other dire@ory Figures. . 


Note alſo, That the Exampleof finding the Sweep aforegoing, is 
laid down by.a ſmall Scale of the Dranghr, by which you may try it 
for your better directions. Ko | 


And -; 
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-' And im: that Table-you may: ee! thavany faxtherithan-10 foot, 
being theend of the:yrh Page 11 have''nos mentioned: the:Feee: and 
Tnche; velonging tothe'number of 1nches, but-have left it our becauſe 
they areof little uſe:any: further, becauſe that:will reath far'enough 
for the length of any Rifing line-of any-Ship whatever: if. any! be 
defirous toiconvert any. of the following:Nunibers imo; Inches. ; he 
way. do it: by dividing by 12. ; {oil 45709 lo 10 .o8th 5107 07 
- Thus I think'I have ſpoken enough'to the Tngenious, 'toncerning, 
the ſingular uſe of the Tables, or of this way. of working'by Seg- 
ments or Circles. | KG hd? + WORE 
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Concerning Meaſuring of Ships. 


| Shallfay oor > 145 oye, it: TheShip- wrights have'to them. 
k ſelvesa cuſtom of inevfaring at Loidon,or antheRiver.of Thames 
thus, they multiply/the-tengthof the Keel into-thebFeadth of theShip, 
at the broadeſt/place,' taken from outfitle to ontlide; and theprodutt 
of that by the half breadth;this ſecond produtt of the multiplication 
they divideby 94,'or ſometimes 106, 'and according | %. 
to that diviſion',- 69'the Quotient thereof; they afe- - | <1 160: 
paid -for ſo*many/ Daiis'/'as ſuppoſe ih the former + * 1-7 26 


' Draught being in length's6 footy an@ 20 foor broad; '' | 1200) 


being multiplied by'20; the breadth produte 1200,* © 19 
and*r2060 again multiplied by-r6, *the half breadth -© ' - F350 
produce 12000, if you divide by 00 you-need do+ + © / - - 


' ho more that eut'6ff-the two lalt Figores toward th&right hand, 


which h3]l-be' the" aiifwer ane rendreth? dey: to'be:120 This, 
burif you dividethe' Sum'i 2066 by'93.\,2youlwill-have 1242 of a 
Tun'very near?" but this cannot 'be' the true"ablity 'of the'Ship to 
carry of lift, becauſe two” Ships by this mile of equal breadth -and 
pov ery tt-ſhall beef equal burthen, notwithſtanding the tilneſs or ſharp! 
{5 6f thoſe Veſſel, whi&imby Uerthem yet4Fimuch, or the oneShif 
may have more tirhber tFH theothet in ierbaildingdn&fohallcarry 
tefs than the other'3 BurthoLSHAFof indbſdee af betty 7 6s 
i of 
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paentteut of: the wn watevz:f6r-if'one bo be 

32 morrgras another: of the ſame vreaztthiand Jength;'i ſhe 
bt mort i-burthenthan the other; as:a Flemiſh Ship! ffiall carry 
wo Een he mentve or penn omar geqgrnac 

_ the m e the Shi r 
Pager _ Tintien ay! be meabured; of :the ſame: for, 
ins draught nfm water aſhgned her, the weight of the ſame body of 
os Game waterthettheSbipſwimmeth in, ſhall be the exact weight 
of the Ship, andall thiogs thereinJoading, rigging, victuals included 
therein : then if the Ship be meaſured to her light mark as ſhe will 
ſwim at being lanched , the weight of ſo much water being taken or 
fibſtractedTroim the weigtitof e water when lheEis laden, the reſi- 
due ſhall be the weigh poten load þerpr =_ ability of carrying, 
called her burthen : By this meats you may know the weight of the 
Shiplight,and wharſhawill carry to every foot.of water aſſigned to 
her, which cati be d6ne\þy-no general rules in Arithmetick, becauſe 


AE ind bran nd + AID to: the: SIROAg: cfiinds 6f Ship- 


þoyoumay i thecontent of the Keel 
NATE it'that is jen the Rm 
ales date r nod nate! it by. it (elf; then meaſure the body of 
Ship inthe Mid-ſhips, wade hy the ſquare made: of the muhiply- 

ing 6 the depth-of the water-ling, and the preg d; then you may 
finqthecontent af dorm, « _—_ Part of the Ship under 
water, being narr, this fromthe whole 
content” of the ſquared body: Of, the - water Jine and 
breadth of the Ship, and rode] She (pavrupg that partof 
Bas? on | mean in ſolid foox meaſure: of 1 728 inches to-the feot;then 
proceed to the fore-part or-the atrer-part of the firip, and to-3' or 4 
- Timbers more; find tbe mean breach eyowen them un Yes the 
water Lge, 0 allowat; the fps ani ann Capel nd meaſure 


thac yak, bags Is oe ola che ide pare of Ship, 
dio EE themt and 
of Cnrarer og be the weight 

be-conſidered thus : there isa 

Elgar WekeAi, ouly' te 

thewater :it elf; 
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The Coniplcat Ship-weight.: 51-2 
Gun Pr an Anchorof iran, it. ſiaketh in thewater:, 'butyet'it:is/not 
ſo heavy in the wateras in the Air, by the-weight' of. ſo.much water 
as ſhall make a body of the fame rarrry on met bady of the Gun | 
or Anchor in magnitude 5 which weight ſubſtratted from the weight | 
of theſron body weighed io = Air,and fomnch: muſt be tac weight: 
of i y jn the water. 
gain, if a body be lighter i in- meight,thai water of theſame big-: | 

6 it bath an ability of lifting in the water , and'can lift or.carry: 
phe as is that difference, as a piece of cork or wood of Firr- 
trees, being lighter than water, it ſwimoneth on the face.of /the:wa-. 
ter, and refuſeth to be deprefied without more! bags addedto'it.. 

''Thos a Ship being a concave body! is: nade: capable of lifting ac-! 
cording, to the greatneſs arlietlenefoof this concayity,reſpe@ bejng” 
had to the greatneſs of the Timber. put into it , or the nature of 
it, all which maketha 'Ship-ſwim deeper or lighter i in the water! 

. Thave' pro kaayr. the Thames water that freſh. water is/ligfifer 
than fait water z ſo then alt water: heing/heavier than freſh, caufeth 
that a Ship fine detperin the freſh, water:thanin ſal: ,- | > 

ſhall not need to fag any thing move .concerang) the meaſuring, 
for it will be underſtood by thoſethat have an y judgment inthe meas 
furing of Triangles, -*4 matter it dt1f being but a ny <1 rather 
than:uſefyl > L oplytouched it.,;to; hew that-are ſo'\curiaus 
minded; which: way:they may[accomplifutheirdeſites:; Iihallfors 
bear. to give Examples, becauſc/itwall-nuch- Hereaſe my Treatila, | 
and Ahgment the pms which  twipht prove more PRONE to 
Fe, 00.40 SFOIENS. 3 . o:{3 


DIE 


_— 
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ny TL breadth is gained the Miin-maſts/lengrb,and 
all the other Maſts, as _ Yards, are derived from! thence, 
_ and there- 15 different proceedings. in this cale,according, to thelarge- 
neſpiob Ships3- bus. the Main-maſtsj of Jmall:Ships to þe: three 

pn wry the:Sbip. js 4 breadth; 5:08 a Ship of Os 
by the ſame rule muſt ns a Maſt - _ oot lang. 


Others 
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Othersfor gredter:Shipsadd-the-breadth rothe length;and to that - 
the half th, which: Sur they divide/by 5,and:the + - 
| Quotient is: the aumber of yards, /as a = 114 foot 14 
; long: and 34ifoot in breadth , 'as the breadth added to. 34 
| the:length,; and the. half:hreadth added cogerther, make 
q 165, that divided by 5, yields 33, and ſo many yards is. | 
( theltngthitobeof thar/Maſt;,: the Fore-maſt muſt bea | 'x@., 
l yard ſhorter at the-head; . That is to ſay , beſides the 265 (33 
| - height of the ſtep, which commonly in moſt Ships the - 55 
ſtep of the Fore-niaſt NanderhHigher from the bottom | | _ 7, - 
of. the Ship'tharitherſtep af the) Main-maſt;z/ the Fore-maſt: muſt; be. 
| ſhorter. byithatfitfererice,;amd one yard more; 'or:the! bigneſs.of the 
L. i Shipcofitdered,/i4 foot fhiootcratithe heady orbelades the difference 
"1 belaw. ' (Þp $11 9: NET 9017-10 23901972 943 01 Þ 
0s: The-Top:maſts two thirds.of "the length'sf :the-lower Maſts. + . 
| i) TheiMain»yard to be/p:angd ypotithe:Main-maſt ,/ as in, the; Meſt 
aforementioned of  6a/footilgng;/two thirds of 60.is 40, and the Fi of 
60 is 5, added cogomakes 45, forthe lengths ofithe Maid-yartl;: 2. : : 
6 | .2 The Fore: yard to be5-of :vher!Main-yard, 'as the Main-yard being 
| 45 foor; divide 45 by 7;:10.cometh 6 in the Quotient, and a Fraction 
i remaining of: 3, ſignifying 3, To-that/the';, of 45 will be's and }, you 
| muſt take 6:runes:'!fo much,;as6 timess makes:35; [and if youtake's 
| tines 4. inake4*;] that is:trwoywtote:Noambers-and'+ remainigg,which 
added 16 36;make 38,nd;; of afovtfor the length of the Forezyard. 
=- - 1 The Topifail Yards mutt behalf ithe length of the lower Yards, 
"| the Mizen-yard uſually is made of equal length-with: the. Fore-yard, 
E---| the Croſs:jack _ yard of equal length with the Main. top-ſfail yard, 
© - — Mizen-top-fail yard to be half the Jengrh of the Croſs-jack 


07 ke 
- - < = p$-9 


yard. : c 

; The Mizen Maſt t0: be of the leggthof. the:Main-top-maſt from 
Eþ | the upper Decks, and ſo much Jonger as is the height of the Shi 

3 between Deck, the Bolt-ſpreer to be of tength equal tothe Fore-m 

F .from the upper Deckof the Fore-caſtje-yupwards.:. i: 
| -- Forthe bigneſs" of theſe-Maſts.;'20@ yard inlength4 of: awicch, 
-orelle of ar inclito the foat," and-ſ6 of 'yards hkewiſe, only the. 
| Bolt-ſpreet ſomething bigger; would be the better if be be made as 
big as the Fore-maſt. + 5 5 77? _ = " 

| | . — c 


. : 
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The Compleat Ship-wright. 53 
_- TheSprit-ſail yard in length; of the Bolt-ſpreet,the Sprit-ſail top- 
ſail yard as of the reſt,to be 5 the Sprit-fail yard, the Mizen yard in 
bigneſs, but x inch to a yard: And direCting my courſe to Young men 
that deſire InſtruCtions,l will avoid troubling of them as near as I'can 
with Arithmetick , therefore. I-will ſhew them the ſweeping out of 
Maſts and Yards,for the filling up of their Quarters according to Cir- 
cles. Thus, make a half. Circle equal in Diameter to the bigneſs of 
the Maſt,in the partners,or if it be a Top-maſt,equal to his bigneſs in' 
the. Cap 3 -as ſuppoſe for to make a Maſt 60 foot in length, then by 
the former direCtions ; of an inch for his bigneſs toa foot, refidreth 
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him tobe i'5 inc 5 thorow,, but for a Main Maſt it is always better 
that they, be mac e bigger, to every 6 inches add'z of an inch more,ſo 
then this Maſt wiltbe 16 + inches, 1 make a Sweep of 16 inches, as 
from A to B, ſuppoſing the feet of, the ſmall Scale tobe inches, draw 
the Sweep or Arch 4CB, 15 inches from 4to.B; then at the Centte | 
draw alive perpengicular to. AB, asfrom D toC, divide thePerpen- 
dicular” wo four equal parts, wh tHe CompalſS, and ſer off three 
of , them, on the Perpen iculat from” D to. E,-and throagh that point 
draw a line parallel to AB, as is the line f'z ,* which ſhall be the'big- 
neſs of the Maſtat the Hounds,then middlethe ſpace between D and 
E., asath, and.draw the line: k&, which ſhall be the bigneſs of the 
Maſt at the, middle, then two other lines drawn again through the 
middle between D h-and another berweedi þ E., ſhall bethe bigneſs of 
the Maſk in the:quarters, ſq thet;take off from the Sweep,the bigneſs 
at-each place from ;the_middle line” DC, to the, Arth, and in like 

AN VN OS ago, manner 
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manner taiddle the Maſt from the Fajeners to the Hounds, and quar- 
ter ir, and ſtrike a middle tine from'end tocend,and at each place ſer 
off the thickneſs given you by your Sweep, for the kngrth of the 
Heads of the Mafts yon may allow to every foot 1 inch 5 of an inch: 
£ : OL TIM , the length of the 
Trefle-trees to be+ of the Ship's breadth,and in depth half the thick- 

neſs of the Head, at the Hounds,and for the thicknefs, halfthe thick-' 
neſs of the Head, ar thevery end of the Head of the Maſt : for Yards 

you may draw the Sweep pf them to their bigneſs at the Slings, and 

tet the ends ofthem be but-one third of the bigneſs in the Slings, ac- 
cordingly draw your Sweep, and fill him out in the quarters, accord- 

ing to the Circle, which I ſhall leave to your practice, hoping what 1 

have ſpoken ſhall be well taken of the ignorant , who deſire inſtru- 

ions. | 


Cc H APATY- 
Concerning Rowing of Ships, when they are becalmed. 
ofa Ship, by the heaving; 
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Draught ; and let the two long Squares da,”and dd,repreſent the two 
Bitt-pins , withthe Croſs piece ef, let theBlack, between the two 
Bitr-pins, repreſent a Roul, or Windlels, with a Surge in the middle, 


- as is the Surge of a Crab, or Cap-ſtain; inthe two ends of this Roul 


let there be placed two Winches, as you may ſee repreſented by 
Cranks, #and 4 3 let there be made a hollow place inthe Head of the 
Bitt-pins for theſe two Winches to reſt in, that they may turn round 
in them, ard bide in them : then let there be tivo pieces of Timber, 
eqal-inlength, to the ſpace of the Ship you would have filled with 
Oars, repreſented by the two black liſts, markedbb, and bb; then 
let there be fitted tworſmall pieces made of good Aſh, or.ſome good 
ſtregg Wood, of equallength as.s the two'black liſts, »L,L, faſt- 
ned into the-pieces of the frame, agat the points/L and L, by a Bolt, 
but ſo, that they may-play on that Bolt ; and the other ends muſt be 
witha Hole made in theends;-put over the handles of the Cranks, at 
» and*m,;then in the two long; piepes for the frame ler the Oars be 
fixed as at thePvints 1,2,3445-697,0f each ſide/of the Ship repreſenr- 
ing 7 Oars of a ſidx, thiey-may be taſtned inthe Frame by. a Mortis 
made-therein, and 4 Tenent on the Oar, made to go lack, in that the 


Oar may playand have liberty to,fetcha ſtroke,inthe middle whereof 


mult be placed an lrow bolt, to faſten him ; and keep the Or from 
lanthiog in and'our, and on the Rough-tree,or'fide of the Ship, as in 
ED and © B,-muſt be placed Thoulzpins to'each Oar, as inBoats that 

28 then muſt you.havea Haller ſpliced together, in manner of a 
al.that muſt take two or three turns about the Rool;in the Surge, as 


ou may imagiae, at the middle of the Black Roul, or notch therein 
iy waſst Fromtheace to-the Cap-ſtain, withtzwo or three tutns-there 


” . - alſoghenthis Vialalſo,revvaghrough ſome other Blocks, 45 in man- 
—_— of Snachblochand theſe blockyplaced between the Capiſtain and 


the Ronl, you may thereby increaſe that parchaſe ſo, as that it may 
heave very calie,and-with great ſtrength,ſoas tobeablero Rowa Ship 
a Head inacalm, of in little wind 2,z-or'4 leagues, a watch or more, 
according, as the Engine (þ; Tr or worſe fitted ; for if you 


OI 


mark in the Figure of the Work,anm al reeved,a 
heaving of theCa p-ſtain,ſhall turntheRor ranks goeth round, 
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